EFFECTS OF MASTERY LEARNING APPROACH ON SENIOR SECONDARY STUDENTS’ INTEREST, ACHIEVEMENT, AND RETENTION IN GENETICS IN BENUE STATE, NIGERIA by OMENKA, DONALD OMENKA
i 
 
EFFECTS OF MASTERY LEARNING APPROACH ON SENIOR SECONDARY 
STUDENTS’ INTEREST, ACHIEVEMENT, AND RETENTION IN GENETICS                               
IN BENUE STATE, NIGERIA 
 
 
 
 
 
BY 
DONALD OMENKA OMENKA 
BSU/CUT/PhD/13/3834 
 
 
 
 
A THESIS SUBMITTED TO THE POSTGRADUATE SCHOOL, BENUE STATE 
UNIVERSITY MAKURDI, IN PARTIAL FULFILMENT OF THE 
REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY IN 
SCIENCE EDUCATION 
 
 
MAY 2019 
  
ii 
 
CERTIFICATION 
We certify that this thesis titled “Effects of Mastery Learning Approach on Senior 
Secondary Students’ Interest, Achievement, and Retention in Genetics in Benue State, 
Nigeria” has been duly presented by DONALD OMENKA OMENKA 
(BSU/CUT/PhD/13/3834) of the Department of Curriculum and Teaching, Faculty of 
Education, Benue State University, Makurdi and has been approved by the examiners.  
 
1st Supervisor      Head of Department 
Signature:…………………………….  Signature:…………………….… 
Name: Prof. Josiah Ogbeba    Name: Prof. Emmanuel E. Achor 
 
Date:…………………………………  Date:…………………………… 
 
 
2nd Supervisor 
Signature:…………………………….    
Name: Dr. Terver T. Udu      
 
Date:…………………………………    
 
Having met the stipulated requirements, this thesis has been accepted by the Postgraduate 
School, Benue State University, Makurdi. 
 
 
Signature:…………………………….    
Name: Prof. Toryina A. Varvar 
Dean, Postgraduate School     
 
Date:…………………………………    
iii 
 
DEDICATION 
This thesis is dedicated to my beloved wife, Erima Grace Omenka who has supported me 
and always stood firmly by me in the course of this programme. 
 
 
 
 
 
iv 
 
ACKNOWLEDGEMENTS 
My gratitude goes to Almighty God, my source and sustainer and the giver of life 
for His guidance and protection throughout the period of my studies. I wish to recognize 
and appreciate the immense contributions of my supervisors, Prof. Josiah Ogbeba and Dr. 
Terver T.Udu. I thank them for patiently taking their time to guide me through this thesis 
work and for meticulously making appropriate corrections. I cannot thank them enough for 
their kind encouragement and easy accessibility to me. I am eternally grateful.  
I sincerely thank the former Head of the Department of Curriculum and Teaching, 
Prof. Elizabeth Y. Gyuse and the present Head of Department, Prof. Emmanuel E. Achor 
who served as respondents at my proposal defense for their invaluable inputs and 
corrections. I also sincerely appreciate the guidance of Prof. Clement O. Abah who initially 
served as my first supervisor towards the end of his tenure at the Benue State University, 
Makurdi. I remain grateful to Prof. Joel O. Eriba, Prof. Regina M. Samba, Prof. Benjamin 
I. Imoko, and Prof. Peter O. Agogo, for their various contributions to the success of my 
doctoral programme. I remain indebted to all other academic staff of the Department of 
Curriculum and Teaching, Benue State University, Makurdi for their inputs into my life 
and academics.  
I lack words to express my profound gratitude to my loving parents Rev. Dr. Jerry 
Omenka and Pastor Mrs. Salome Omenka for their unrelenting spiritual and physical 
support in spurring me into being the best I can be. I am eternally grateful to the mother of 
my precious kids, my amiable wife, best friend and confidant, Erima Grace Omenka for her 
unconditional love, motivation and prayers.  
Special thanks go to Apostle Dr. King Omudu and Mrs. Christy Eriba for inspiring 
and motivating me in various ways towards achieving my wildest dreams and reaching out 
for all God has designed for me. I appreciate my brothers, Peace Omenka, Liberty Omenka 
v 
 
and Confidence Omenka, as well as all my friends and course mates who supported me to 
overcome the hurdles in the course of my study. God bless you all abundantly. 
  
vi 
 
TABLE OF CONTENTS 
Title                 Page 
Title Page           i 
Certification           ii 
Dedication                     iii 
Acknowledgements                    iv 
Table of Contents                    vi 
List of Appendices                  viii 
List of Tables                     ix 
List of Figures                     xi 
Abstract                    xii 
CHAPTER ONE: INTRODUCTION 
1.1 Background to the Study        1 
1.2 Statement of the Problem                  10 
1.3 Purpose of the Study                   11 
1.4 Research Questions                   12 
1.5 Hypotheses                    13 
1.6 Significance of the Study                  14 
1.7 Scope of the Study                   15 
1.8 Operational Definition of Terms                 16 
CHAPTER TWO: REVIEW OF RELATED LITERATURE 
2.1 Introduction                    18 
2.2 Theoretical Framework                  18 
2.3 Conceptual Framework                    26 
2.4 Empirical Studies                   56 
2.5 Summary                    68 
CHAPTER THREE: RESEARCH METHOD 
3.1 Introduction                    71 
3.2 Research Design                   71 
3.3 Area of Study                    71 
3.4 Population                    72 
3.5 Sample and Sampling                   73 
3.6 Instrumentation                   73 
vii 
 
3.6.1 Validation of Instruments               74 
3.6.2 Reliability of Instruments               76 
3.7 Method of Data Collection               77 
3.7.1 Experimental Procedure               77 
3.8 Method of Data Analysis               81 
CHAPTER FOUR: ANALYSIS, INTERPRETATION AND DISCUSSION 
4.1 Introduction                 82 
4.2 Analyses and Interpretation               82 
4.3 Discussion of Findings             100 
CHAPTER FIVE: SUMMARY, CONCLUSION AND RECOMMENDATIONS    
5.1 Introduction               107 
5.2 Summary               107 
5.3 Conclusion               109 
5.4 Recommendations              109 
5.5 Limitations               110 
5.6 Suggestions for Further Studies            110 
5.7 Contribution to Knowledge              111 
REFERENCES               112 
APPENDICES                119 
viii 
 
LIST OF APPENDICES 
 
Appendix     Title              
Page 
A.                       WAEC Statistics on Students’ Achievement in Biology for   
  May/June 2006 – 2016 WASSCE             119 
B.                       Lesson Plans for the Control Group             120 
C.                       Lesson Plans for the Experimental Group            126 
D.     Genetics Achievement Test (GAT)             133 
E.     Marking Scheme for Genetics Achievement Test (GAT)          137 
F.      Table of Specification for Genetics Achievement Test (GAT)      138 
G.     Students’ GAT Scores from Trial Testing           139 
H.      Computation of Total Test Variance            140 
I.      Computation of Reliability Coefficient of GAT          141 
J.      Psychometric Analysis of GAT Items           142 
K.     Biology Interest Scale (BIS)             144 
L.     Reliability Analysis of Biology Interest Scale          146 
M.       Validation Report Forms             148 
N.      Teachers’ Training Guide             153 
O.     Details of Study Sample             154 
P.     Data Analysis               155 
 
 
 
 
 
  
ix 
 
LIST OF TABLES 
Table      Title         Page 
1.   Mean Achievement Scores and Standard Deviations  
(Pre-test, Post-test) of Students for the Experimental  
and Control Groups               82 
2.   Summary of One-way ANCOVA on the Effect of Teaching  
Approach on Students’ Achievement in Genetics            83 
3.    Mean Achievement Scores and Standard Deviations  
(Pre-test, Post-test) of Male and Female Students in the  
Experimental Group               84 
4.   Summary of One-way ANCOVA on the Effect of MLA  
on Male and Female Students’ Achievement in Genetics                   85 
5.   Mean Retention Scores and Standard Deviations of Students in                          
Post-post-test (Retention Test) for Experimental and Control  
Groups                     86 
6.   Summary of One-way ANCOVA on the Effect of Teaching  
Approach on Students’ Retention in the Experimental and  
Control Groups               87 
7.   Mean Retention Scores and Standard Deviations of Male  
and Female Students in the Experimental Group                       88 
8.   Summary of One-way ANCOVA on the Effect of MLA on  
Students’ Retention                89 
9.   Mean Interest Rating Scores and Standard Deviations    
  (Pre-test, Post-test) of Students in Experimental and Control  
Groups                90 
10.   Summary of One-way ANCOVA on the Effect of Teaching  
Approach on Students’ Interest for Experimental and Control  
Groups                91 
11.   Mean Interest Rating Scores and Standard Deviations (Pre-test,   
  Post-test) of Male and Female Students in the Experimental Group         92   
12.   Summary of One-way ANCOVA on the Effect of MLA on Male  
And Female Students’ Interest in the Experimental Group            93 
13.   Summary of One-way ANCOVA on the Interaction Effect  
of Gender and Teaching Approach on Students’ Achievement  
x 
 
in Biology               95 
14.   Summary of One-way ANCOVA on the Interaction Effect  
of Gender and Teaching Approach on Students’ Retention  
of Biology Content              97     
15.   Summary of One-way ANCOVA on the Interaction Effect  
of Gender and Teaching Approach on Students’ Mean Interest  
Ratings in Biology             99 
  
xi 
 
LIST OF FIGURES 
Figure Title                                         Page 
 
1.   Comparison of Normal Curve for Aptitude and     
 Achievement after Learning               164 
 
 
2.      Comparison of Normal Curve for Aptitude and     
 Achievement after Optimal Learning     165 
 
 
3.      The Forgetting Curve       166 
 
4.             Research Design Diagram      167 
 
5.   Diagrammatic Flow of the Experimental Procedure   168 
  
6.    Interaction Effect of Gender and Teaching Approach  
on Students’ Mean Achievement     94 
 
7.   Interaction Effect of Gender and Teaching Approach  
on Students’ Mean Retention Scores              96 
 
 
8.   Interaction Effect of Gender and Teaching Approach  
on Students’ Mean Interest Rating in Biology   98 
 
 
  
xii 
 
ABSTRACT 
This study investigated the effect of mastery learning approach on senior secondary two 
students’ interest, achievement, and retention in genetics in education Zone C of Benue 
State. Further investigation was carried out to determine the interaction effect of gender 
and teaching approach on students’ achievement, retention, and interest in genetics. The 
study was guided by nine research questions, while nine hypotheses were formulated and 
tested at 0.05 level of significance. The sample consisted of 149 SSII Biology students 
selected from four government/grant-aided schools in the study area using multi-stage 
sampling technique. The study adopted the quasi-experimental non-randomized pre-test 
post-test control group design. Data were generated through Genetics Achievement Test 
(GAT) and Biology Interest Scale (BIS). The GAT and BIS were validated and afterwards 
subjected to reliability analysis using Kuder-Richardson formula 21 (K-R21) and Cronbach 
Alpha formula which yielded coefficients of 0.74 and 0.86 respectively. Data collected 
were analyzed using means and standard deviations to answer the research questions while 
Analysis of Covariance (ANCOVA) was used to test the hypotheses. The findings of the 
study revealed that students who were exposed to Mastery Learning Approach (MLA) 
attained significantly higher mean achievement scores in genetics than their counterparts 
who were exposed to the conventional learning approach (p=0.00<0.05). The study also 
revealed that there was no significant difference in the mean achievement scores of male 
and female senior secondary students taught Biology using MLA (p=0.65>0.05); Students 
who were exposed to MLA attained significantly higher mean retention scores in genetics 
compared with their counterparts who were taught Biology using the conventional 
approach (p=0.00<0.05); There was no significant difference in the mean retention scores 
of male and female senior secondary students taught Biology using Mastery Learning 
Approach (p=0.11>0.05); Students who were exposed to Mastery Learning Approach 
(MLA) attained significantly higher mean interest ratings than their counterparts who were 
taught Biology using the conventional approach (p=0.00<0.05); There was no significant 
difference in the mean interest ratings of male and female students taught Biology using 
Mastery Learning Approach(p=0.60>0.05). Findings further revealed that there was no 
significant interaction effect of gender and teaching approach on students’ mean 
achievement in genetics (p=0.09>0.05), retention in genetics (p=0.25>0.05), and mean 
interest ratings in Biology (p=0.34>0.05). Based on the findings, the researcher 
recommended among others, that teachers should integrate mastery learning approach into 
the teaching and learning process of various topics in Biology to improve students’ 
achievement, retention and interest in the subject generally. Teachers should actively 
involve male and female students in the mastery learning approach activities to avoid 
gender stereotyping during teaching and learning process. 
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CHAPTER ONE 
INTRODUCTION 
 
1.1 Background to the Study 
Biology is a natural science that deals with living things: how living things came 
into existence, how they are structured, how they function and what these functions are, 
how they develop, and how they interact with one another and with their environment 
(Umar, 2011). Biology is one of the core subjects in Nigerian secondary school 
curriculum. It is introduced to students at the senior secondary school level as a 
preparatory ground for human development, where career abilities are groomed, and 
potentials and talents discovered and energized (Federal Republic of Nigeria, 2013). It is 
a prerequisite subject for many fields of learning that contribute immensely to the 
technological growth of the nation (Ahmed, 2008). These fields of learning include 
medicine, pharmacy, nursing, biochemistry, agriculture, anatomy, physiology, botany, 
zoology, microbiology, cell biology, ecology, entomology, immunology, molecular 
biology, evolutionary biology, genetics and population dynamics, forestry, 
biotechnology, nanotechnology, and many other areas (Ahmed & Abimbola, 2011). 
Biology curriculum offered in secondary schools has the objectives of preparing 
the students to acquire adequate laboratory and field skills in biology, meaningful and 
relevant knowledge in Biology, ability to apply scientific knowledge to everyday life in 
matters of personal and community health and agriculture and reasonable and functional 
scientific attitude (Federal Ministry of Education, 2009). This implies that there is the 
need to train individuals who would possess the qualities as spelt out in the Biology 
curriculum. 
Abimbola (2008) reports that genetics is considered by many students and 
teachers as one of the most difficult content areas of Biology. Genetics is the study of 
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how characteristics are inherited and how variations occur within species (Finegold, 
2015). Genetics is an important topic to learn in these days and age where its applications 
are relevant to everyday life. In our modern biotechnological world, an understanding of 
basic genetics is critical for effective scientific literacy. Finegold (2015) lists areas of 
genetics application to include health, agriculture, crime investigation and heredity. In 
health, genetics helps to predict what disorders a person is likely to develop or how a 
person will respond to certain treatment. In agriculture, genetics is used to boost crop 
productivity by using agricultural chemicals such as weed killers to protect crops and 
enhance plant growth. This leads to food sufficiency. Furthermore, genetics is used in 
crime investigation to identify, confirm or eliminate a suspect. Deoxyribonucleic Acid 
(DNA) is used to solve crimes by getting a sample of a suspect’s DNA and comparing it  
with evidence from the crime scene. If a suspect is not identified, biological evidence 
from the crime scene can be analyzed and compared to offender’s profile in DNA 
databases to help identify the culprit. Genetics also helps to solve paternity wrangling. 
In spite of the importance and popularity of biology among Nigerian students, 
performance at senior secondary school level has been poor (Ahmed, 2008). Indicators 
from examinations such as those organized by the West African Examinations Council 
(WAEC) and the National Examinations Council (NECO) showed poor performance in 
biology (Anikweze, 2000; WAEC, 2016). The number of students that passed Biology at 
credit level (A1-C6) is observed to be consistently less than 50% (28% - 49%) for many 
years (see Appendix A on page 126). This low level of achievement is also reported by 
Eze and Egbo (2007). 
A major implication of this failure is that Nigeria may have shortages of 
manpower in science and health-related disciplines. Ikpe (2011) stated that the noble 
intention of science education may not be realized if no pragmatic strategies are 
employed. According to Ogunleye (1999) in Omale (2012), Nigerian schools may end up 
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producing a large number of illiterate science graduates unless the factors contributing to 
these high failure rates in science subjects are identified and properly taken care of.  
Several factors have been advanced as affecting students’ achievement. These 
include student factors, teacher factors, societal factors, governmental infrastructural 
factors, language factor, and instructional strategies employed by the teachers (Felder, 
2002). Otor (2012) linked it to declining standards of teaching; others have attributed the 
poor achievement of students in science subjects to mismatch between students’ 
reasoning level and science content demand (Gyuse, 1990; Achor, 2006; Ikpe, 2011), and 
unsuitable instructional approaches (Olayiwola, 2007). 
It is in the light of this that some educationists, notably Okebukola (2005), 
Olayiwola (2007), Olarewaju (2012), and Samba (2012), have advocated a re-
examination of instructional approaches to teaching of science subjects in educational 
institutions. This kind of re-examination is vital today in the teaching of biology in 
particular and science in general, especially as Nigeria needs competent scientists to 
harness the country’s natural resources. This is only attainable when appropriate teaching 
and learning strategies are adopted particularly at the secondary school level. Several 
innovative approaches to enhance learning include Concept Mapping instructional 
strategy (Samba, 2012; Otor, 2012), Inquiry approach (Ogbeba, 2012), Conceptual 
Change (Achor, 2012), and Vee Mapping (Apochi, 2012).  
Lecture method is the prevailing method of disseminating knowledge at virtually 
all levels of academics in Nigeria. It is the traditional method, the talk and chalk as well 
as conventional method of teaching. The teacher does the bulk of the talking as he 
presents large body of facts and principles to many students in a teacher- centered mode. 
This instructional method is mainly authoritarian in nature. Lecture method provides 
careful, lucid presentation of materials (Olarewaju, 2012). However, in a haste to cover 
the syllabus expediently, teachers do not pay attention to whether the students understand 
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content or not. As a result, both interest and understanding of students may be lost. 
Studies on underachievement of students in secondary school subjects reported inefficient 
teaching methods by school teachers as a major factor for the underachievement of 
students (Okebukola, 2005; Olayiwola, 2007; Olarewaju 2012, Samba, 2012; and 
Filgona, 2016). 
According to Okebukola (2005), the conventional approach does not 
accommodate the natural diversity in learning abilities among different groups of 
students. It does not provide a flexible platform that accommodates all students according 
to their respective levels of learning and understanding. This type of learning strategy 
does not enhance students’ achievement nor stimulate students to be more actively 
involved in the teaching learning process.  
At the end of the teaching activities with one group, nearly all of the individuals 
of that group are expected to be successful. However, each student has individual 
learning abilities and the pace at which they learn that differ from other members of the 
group (Olarewaju 2012). In this case we encounter a problem which raises several 
questions such as: Do all students have the same characteristics to benefit from the same 
education through the same teacher, under the same conditions and environment? How 
do you cater for differences between students? When the answers to these questions and 
the number of the students at the school are considered, it can be concluded that 
individual differences should not be disregarded but be taken into consideration.  
The genetic characteristics and the environment make every person, even twins, 
different. We cannot expect a group of people having such differences to respond in the 
same way, in all the details and aspects of life. The same argument is valid for learning; 
we cannot expect the same level of learning from different students under the same 
conditions. In the existing system, every individual in a group is unfortunately dependent 
on the programme and teaching method chosen. However, each student has individual 
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learning characteristics and as such learns at a different pace. An education programme 
which does not consider these individual differences will be faced with a better learning 
performance by few students who are fast learners and are inclined towards the selected 
teaching method used while the others may not learn as much. Meanwhile, at the fixed 
end of classroom activities, nearly all of the members of the group are expected to be 
successful.  
Ekitde and Edet (2013) indicated that more attention than ever was being focused 
on how to meet the challenges of increased diversity in the classroom. They argue that 
one of the most significant challenges instructors face is to be tolerant and perceptive 
enough to recognize learning differences among students. They further stress that the 
interest which students show in science subjects and the mastery they demonstrate on 
completion of a course of study largely depends on the teaching methods. One of the 
possible causes of Nigerian students’ poor retention in sciences is inability of mastering 
scientific concepts. This has led to a growing concern that the nation's schools are unable 
to educate the youths and therefore, non-traditional approaches to instruction must be 
evaluated for possible adoption. To address these challenges, there is need for an 
instructional system that can help students learn, understand, and retain biology concepts 
better. The search for improved strategies as an alternative to the conventional approach 
for teaching and learning of science is a continuous process. This research work therefore 
seeks to investigate the potentials of one of such non-traditional instructional approaches 
called Mastery Learning.  
Mastery learning is an instructional approach based on the concept that all 
students can learn when provided with conditions appropriate to their situation. 
According to David and Sorrell (2005), in Mastery Learning Approach (MLA), students 
are allowed several opportunities to demonstrate mastery of content taught. The students 
are expected to reach a predetermined level of mastery on one unit before they are 
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allowed to progress to the next. Students are given specific feedback about their learning 
progress at regular intervals throughout the instructional period. This feedback helps 
them identify what they have learned well and what they have not learned well. Areas 
that were not learned well are allotted more time to achieve mastery. Only grades of "A" 
and "B" are permitted because these are the accepted standards of mastery.  
Bloom (1968) is widely viewed as the major promulgator of mastery learning. 
Bloom made a number of specific predictions about the gains from mastery learning 
procedures. One is that in classes taught for mastery, 95% of the students will achieve at 
the level previously reached by the top 5% (Motamedi & Sumrall, 2000). Adeyemo and 
Babajide (2014) describe Mastery Learning as an instructional approach based on the 
principle that all students can achieve a set of reasonable objectives given appropriate 
instruction and sufficient time to learn. They further state that Mastery Learning puts the 
techniques of tutoring and individualized instruction into a group learning situation and 
brings the learning strategies of successful students to nearly all the students of a given 
group.  
Although students taught for mastery may need more time to reach proficiency at 
the initial stages of a course, with time, they should need less time to master more 
advanced material because of the firm grasp of fundamentals that they should have 
gained from their initial efforts. Bloom maintains that besides mastery of the material to 
be learned, mastery learning increases the attitude, interest, and self esteem of students. 
Bloom and his students have conducted many empirical studies that demonstrate the 
effectiveness of mastery programmes in a wide variety of circumstances (Wambugu & 
Changeiywo, 2008). 
Mastery Learning Approach involves breaking down the subject matter to be 
learned into units of learning, each with its own objectives. The strategy allows students 
to study contents unit after unit until they master them.  Mastery of each unit is shown 
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when the student has acquired the set pass mark of a diagnostic test. MLA helps the 
student to acquire prerequisite skills to move to the next unit. MLA can help the teacher 
to know students area of weakness and correct it thus breaking the cycle of failure. 
Results from research studies carried out on MLA suggest that MLA yields better 
retention and transfer of material, yields greater interest and more positive attitudes in 
various subjects than non-mastery learning approaches (Ngesa, 2002; Wachanga & 
Gamba, 2004). 
Wachanga and Gamba, (2004) assert that MLA has the unique quality of enabling 
mastery of content by the student through supplementary instruction and corrective 
activities of small units of the subject matter. They quoted Bloom as suggesting that 
mastery learning procedures are likely to enhance learning outcomes in almost all subject 
areas. However, Bloom suggests that effect will be largest in mathematics and science 
since learning in these subject areas is generally more highly ordered and sequential. 
Amo (2015) describes academic achievement as a successful accomplishment or 
performance in particular subject area. It is indicated by grades, marks and scores of 
descriptive commentaries. It is therefore, not out of place to describe achievement as the 
gain in knowledge of students as a result of taking part in a learning activity or 
programme.  
Several factors have been advanced as affecting students’ achievement. These 
include student factors, teacher factors, societal factors, governmental infrastructural 
problems, language problem, and instructional strategies employed by the teacher 
(Felder, 2002). Otor (2012) linked it to declining standards of teaching. Low achievement 
of students in science subjects has also been attributed to unsuitable instructional 
approaches (Olayiwola, 2007). The researcher tends to incline to the school of thought 
that achievement can be improved with the use of suitable instructional approaches hence 
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this study to investigate the probability of this assertion as it relates to mastery learning 
approach.  
To correctly and effectively use or apply whatever one had learnt, retention plays 
an important role. Ausubel and Robinson (2005) in Kundu and Tuton (2006) referred to 
retention as the process of maintaining the availability of a replica of the acquired new 
meaning or some part of them. Mkpa (2006) states that, retention is the continued 
capacity to behave in a particular way that one has learned. This implies that the approach 
employed in the teaching and learning process is very important for retention to occur. 
Clair (2004) has observed that long term memory retention is a significant goal of 
education. Clair states that “the very existence of school rests on the assumption that 
people learn something from what is taught and later remember some part of it.” Mkpa 
(2006) argues that knowledge retention is related to the way the concept is taught to the 
learners and the teaching method may be responsible to guide students in the process of 
learning. Thus, there is need to explore instructional strategies that will enhance retention 
of knowledge among students. 
Studies have shown that secondary school students are exhibiting low interest in 
Biology (Abimbola, 2008). This low interest of students in biology has been traced to 
poor achievement in examinations. In our march towards scientific and technological 
advancement, we need nothing short of good achievement in biology at all levels of 
schooling. 
The instructional approach employed by the teacher may also affect students’ 
interest in learning biology. Interest according to Hornby (2006) is the feeling one has in 
wanting to know or learn more about something. Hornby describes interest as the 
energizer of learning without which meaningful learning may not take place. This implies 
that students will learn well and achieve high in biology if the teacher is able to arouse 
their interest. Thus the development and sustainability of students’ interest in biology 
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may require an instructional approach that is capable of arousing the students’ interest to 
learn. This study investigated the effect of Mastery Learning as an instructional approach 
on students’ interest in biology. 
This research work assessed the effects of Mastery Learning Approach among 
male and female students to find out if differences in achievement, content retention and 
interest exist due to gender. Okafor (2005) noted that fewer girls take advanced sciences 
and mathematics courses and select careers in sciences. Omale (2012) reported also that 
boys were superior to girls in school achievement in biology. This work is therefore 
interested in gender effects on secondary students’ achievement, retention and interest in 
Biology when Mastery Learning Approach is used.  
Gender, according to Okeke (2008), is the social or cultural characteristics, roles 
or behaviour which males and females are known for by society. Okeke further states that 
sex is universal and biologically determined. Onyegebu (2008) refers to gender as the 
sum total of cultural values, attitudes, roles practices and characteristics based on sex. 
Could these attributes affect their biology achievement and content retention when taught 
using MLA? Nnaka (2008) reported that girls do not get encouragement in science 
classes from the teachers; rather they make negative comments to girls about the kind of 
work/course they should undertake. Some researchers (Nbina & Wagbara, 2012), 
however reported that girls did better than boys in their conceptual understanding of force 
and motion, and that girls had better attitude towards chemistry than boys. On the other 
hand, Madu (2004), and Iweka (2006), found that boys achieved better than girls in 
sciences. Other researchers, Okeke (2007), and Onimisi, (2006), found that gender has 
insignificant effect on science achievement. Okoro (2011) argued that instructional 
approach used in the classroom can influence gender and students’ academic 
achievement in science. Okoro further supported the argument that females performed 
better than males when co-operative learning strategy is used. On the other hand, when 
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competitive or individualized learning strategy is used males did better than females. The 
inconsistent results on gender generated the need for further study. Also evidence from 
literature available to the researcher does not show that any conclusion has been reached 
on the influence of gender on students’ achievement, retention and interest in biology. 
This calls for a continuous verification of such effects over time and at different locations 
in society. 
It is on the bases of the foregoing that the researcher investigated the effect of 
mastery learning approach on senior secondary school students’ achievement, retention 
and interest in biology. Also investigated is the interaction effect of gender and teaching 
approach on the identified variables. 
1.2 Statement of the Problem 
Conventional approaches of teaching science such as the lecture method are not 
producing the desired results among students. Newer approaches such as guided 
discovery, cooperative learning, inquiry, and concept mapping, have been studied and 
found to be effective to varying degrees, in improving students’ achievement and content 
retention, as well as in arousing students’ interest. Meanwhile, records from the West 
African Examinations Council (WAEC) show that results have remained poor (see 
Appendix A on page 126). This is highly disturbing and is of great concern to the 
researcher, thereby necessitating this study. Low interest of students in biology has been 
traced to poor achievement in examinations which is also traceable to teaching 
approaches employed. Teaching is effective when the approach used brings about a 
desirable change in the behaviour of the learner. This means an improvement in 
achievement and retention of taught content as well as improved students’ interest in the 
subject. If students’ achievement, retention and interest have to improve, then the 
students have to be introduced to a more efficient and appropriate teaching approach such 
as the Mastery Learning Approach. 
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Mastery Learning Approach is an innovative alternative instructional approach 
being explored by educators to determine its effectiveness on teaching and learning 
outcomes; but studies indicating its use in schools as well as its effect on academic 
achievement in Biology, content retention and interest in the study area are not 
sufficiently reported. Therefore one may ask; will the use of mastery learning approach 
have positive effects in improving students’ achievement, retention and interest in 
Biology? There is the need to apply Mastery Learning Approach (MLA) to biology 
students’ learning and evaluate its effectiveness specifically with regards to achievement, 
retention of content and students’ interest when compared with the use of the 
conventional approach, hence the need for this study.  
The use of MLA has been reported to improve students’ achievement and 
retention in other places around the world; will it give the same outcome in the study 
area? Again, will the use of MLA in teaching biology benefit girls more than boys or vice 
versa? 
Furthermore, students tend to put more efforts and achieve higher scores in what 
they find interesting to them in class. Will the use of Mastery Learning Approach as an 
instruction strategy improve SS 2 students’ interest in biology? Will its use have the same 
effect on both male and female students’ interest in biology? These questions necessitated 
this study. 
1.3 Purpose of the Study 
This study investigated the effect of the use of mastery learning approach on 
secondary school biology students’ achievement, retention and interest, in Education 
Zone C of Benue State, Nigeria. Specifically, the study sought to: 
1. determine the effect of Mastery Learning Approach on students’ achievement in 
secondary school biology. 
12 
 
2. examine the effect of gender on students’ achievement in biology when Mastery 
Learning Approach is used. 
3. find out the effect of Mastery Learning Approach on students’ retention of learnt 
biology content. 
4. examine the effect of gender on students’ retention of learnt biology content when 
Mastery Learning Approach is used. 
5. determine the effect of Mastery Learning Approach on students’ interest in 
secondary school biology. 
6. determine the effect of gender on students’ interest in secondary school biology 
when Mastery Learning Approach is used. 
7. find out the interaction effect of gender and teaching approach on students’ 
achievement in biology. 
8. ascertain the interaction effect of gender and teaching approach on students’ 
retention of learnt biology content. 
9. ascertain the interaction effect of gender and teaching approach on students’ 
interest in secondary school biology. 
 
1.4 Research Questions 
The following research questions guided the study: 
1. What is the difference in the mean achievement scores of students taught biology 
using the Mastery Learning Approach and those taught using the conventional 
approach? 
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2. What is the difference in the mean achievement scores of male and female 
students taught biology using the Mastery Learning Approach? 
3. What is the difference between the mean retention scores of students taught 
biology using Mastery Learning Approach and those taught using conventional 
approach? 
4. What is the difference between the mean retention scores of male and female 
students taught biology using the Mastery Learning Approach? 
5. What is the difference between the mean interest ratings of students taught 
biology using Mastery Learning Approach and those taught using conventional 
approach? 
6. What is the difference between the mean interest ratings of male and female 
students taught biology using Mastery Learning Approach? 
7. What is the interaction effect of gender and teaching approach on students’ 
achievement in biology? 
8. What is the interaction effect of gender and teaching approach on students’ 
retention of learnt biology content? 
9. What is the interaction effect of gender and teaching approach on students’ 
interest in secondary school biology? 
1.5 Hypotheses 
The following null hypotheses were formulated and tested at 0.05 level of 
significance: 
Ho1: There is no significant difference in the mean achievement scores of secondary 
school students taught biology using Mastery Learning Approach and their 
counterparts taught with the conventional approach. 
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Ho2: There is no significant difference in the mean achievement scores of male and 
female secondary school students taught biology using Mastery Learning 
Approach. 
Ho3: There is no significant difference in the mean retention scores of secondary school 
students taught biology using Mastery Learning Approach and their counterparts 
taught with the conventional approach. 
Ho4: There is no significant difference in the mean retention scores of male and female 
secondary school students taught biology using Mastery Learning Approach. 
Ho5: There is no significant difference in the mean interest ratings of students taught 
biology using Mastery Learning Approach and their counterparts taught with the 
conventional approach. 
Ho6: There is no significant difference in the mean interest ratings of male and female 
students taught biology using Mastery Learning Approach.  
Ho7: There is no significant interaction effect of gender and teaching approach on 
students’ achievement in biology. 
Ho8: There is no significant interaction effect of gender and teaching approach on 
students’ retention of learnt biology content. 
Ho9: There is no significant interaction effect of gender and teaching approach on 
students’ interest in secondary school biology. 
1.6 Significance of the Study 
The findings of this study could be of immense benefit to all stakeholders of 
Biology education in Nigeria such as researchers, policy makers, teachers and students. 
Specifically, this study could provide researchers with a reliable assessment of what is 
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known and yet to be known about the effect of the use of Mastery Learning Approach on 
secondary school biology students’ achievement, content retention and interest, as well as 
the differential effect of gender. The findings of this study may not only act as empirical 
evidence and a source of information, but may also indicate new possible areas of 
research and facilitate effective utilization of mastery learning teaching approach by 
providing a context-specific database. It would also contribute to knowledge by bridging 
the gap that exists from other studies as highlighted in literature reviewed in this work. 
The findings of this study may also facilitate decision by education policy makers 
on whether or not it is worthwhile implementing the use of Mastery Learning Approach 
in the teaching of biology and other science subjects in our secondary schools. The 
findings of this study, if positive, may contribute a perspective of Mastery Learning 
Approach and provide a database that has implications for the utilization of mastery 
learning as an alternative to the conventional teaching approaches as an intervention for 
the improvement of biology students’ achievement, content retention and interest in 
Benue state and Nigeria at large. 
A study of this kind that focuses on improving secondary school students’ 
achievement, retention and interest in biology so that more students will qualify to be 
recruited into vital careers for national development and welfare of the society, is of great 
significance.  Biology teachers can learn from the findings of this study, the effect of the 
use of MLA on students’ achievement, retentive ability and interest, as compared with 
the use of conventional approach and will be in a position to compare their effectiveness 
in teaching so as to enhance their teaching as well. 
1.7 Scope of the Study 
This study focused on investigating the effect of Mastery Learning Approach on 
senior secondary class two (SS II) biology students’ achievement, retention and interest. 
The study also examined gender differences on achievement, learning retention and 
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interest in biology. The geographical scope of this study was Education Zone C of Benue 
State, Nigeria. The content scope was Genetics division in secondary school Biology 
curriculum. The topics covered were transmission and expression of characters, 
chromosomes – basis of heredity, probability in Genetics, and genetic engineering. 
According to Abimbola (2008), Genetics is considered by many students and teachers as 
one of the three most difficult content areas of secondary school Biology. The researcher 
has selected Genetics based on this fact and also because the topic can be easily divided 
into units which though they are distinct, are a progressive build-up of knowledge. This is 
consistent with the strategy for implementation of the Mastery Learning Approach. 
Senior secondary II students were selected for the study because the students were 
considered to be mature enough and that they have the confidence needed to participate 
in the study having been taught senior secondary Biology content for at least one year in 
SS I enough to have acquired the prerequisites for studying the concepts. Co-educational 
schools were used because the researcher is interested in investigating differences that 
may exist due to gender. The major variables of this study included achievement, 
retention, and interest. 
1.8 Operational Definition of Terms 
Mastery Learning Approach (MLA): is an instructional approach in which students are 
allowed multiple opportunities to acquire and demonstrate mastery of content 
taught/learnt through breaking down the subject matter of genetics to be learned into 
units, each with its own objectives and evaluation; students are allowed to study content 
unit after unit, and provided with corrective instruction until they master it.  
Achievement: Level of students’ performance as measured by the instrument Genetics 
Achievement Test (GAT) used in this study. 
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Retention: The ability of students to recall genetics concepts within a period of two 
weeks after treatment (exposure to concepts in genetics). 
Interest: Students’ affective disposition towards biology expressed in responses obtained 
from administration of the instrument Biology Interest Scale (BIS) used in this study. 
Conventional Approach: This refers to the modified lecture method of instruction 
commonly used in schools to impart knowledge to biology students without special 
provision for corrective instruction and remediation.  
Experimental group: This refers to the group of students taught using Mastery Learning 
Approach. 
Control group: This refers to the group of students taught using the conventional 
approach. 
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CHAPTER TWO 
REVIEW OF RELATED LITERATURE 
 
2.1 Introduction 
This chapter provides a review of related and relevant literature. The literature are 
presented under the following headings; theoretical framework, conceptual framework, 
empirical studies, and summary of reviews. 
 
2.2. Theoretical Framework 
The theoretical framework of this study was anchored on five theories relevant to the 
study. The theories as reviewed in support of this study include Skinner’s operant 
conditioning theory, Bloom’s theory of mastery learning, Caroll’s theory on achievement, 
the Four-Phase model of interest development, and Ebbinghaus’ forgetting curve theory. 
(a) Skinner’s Operant Conditioning Theory (1948) 
Burrhus Frederic Skinner is regarded as the father of Operant Conditioning. 
Operant conditioning theory is based on the principle that all behaviours are accompanied 
by consequences, and these consequences strongly influence or determine whether these 
behaviours are repeated (Skinner, 1982). Skinner's operant conditioning theory is a 
behaviourist theory stating that learning is change in behaviour, that is, the individual's 
response to events (stimuli). Behaviour can be conditioned by rewarding the right 
stimulus-response patterns. Behavioural change and, thus, learning are a function of the 
consequences that follow a behaviour. Additional specific components of the operant 
model that are important for classroom teachers include shaping, chaining, extinction, 
punishment, and schedules of reinforcement. The operant model has greatly influenced 
education and resulted in a variety of teaching models and techniques. These include the 
use of behavioural objectives, contingency contracts, applied behaviour analysis, mastery 
learning, programmed instruction, and early forms of computer-based instruction  
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This theory is related to the present study as the concept of mastery learning can 
be attributed to the behaviourism principle of operant conditioning. According to the 
operant conditioning theory, learning occurs when an association is formed between a 
stimulus and response. In line with the behaviour theory, mastery learning focuses on 
overt behaviours that can be observed and measured. The material to be taught for 
mastery is broken down into small discrete lessons that follow a logical progression. In 
order to demonstrate mastery over each lesson, students must be able to overtly show 
evidence of understanding of the material before moving to the next lesson. This strategy 
is employed in this study as the content is broken down into discrete units. Students were 
required to attain mastery of each unit before proceeding to the following unit. In this 
manner, the researcher stimulated learning and observed the response of students thereby 
investigating the effect of mastery learning approach on secondary school biology 
students’ achievement, retention, and interest in secondary school biology in the study 
area. 
 
(b) Bloom’s Theory of Mastery Learning (1968) 
Benjamin S. Bloom is widely viewed as the major theoretician and promulgator 
of mastery learning. Bloom (1968) in his theory of school learning asserts that virtually 
all students can learn what they are taught (that is ‘A’ standard) if given the appropriate 
and prior conditions. Bloom argued that if students were normally distributed with 
respect to aptitude and are given uniform opportunities to learn, only few students would 
achieve mastery in their learning since the aptitude of each student will determine the 
degree of learning, which means students with high aptitude will perform well and those 
with low aptitude will perform poorly. On the other hand, if the students are given 
different opportunity to learn with time allowed for learning and quality of instruction 
that will match their need and situation, at least 80% or higher, even as much as 95%, 
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could achieve mastery in learning. Based on this, Bloom developed a mastery learning 
model called Learning for Mastery (LFM), now known as Mastery Learning. 
Mastery learning is a theory that suggests that virtually all students can attain a 
high degree of learning if given the needed time and appropriate learning conditions. The 
theory further suggests that if teachers could provide these appropriate conditions, 
virtually all students could reach a high level of achievement and the differences in their 
levels of achievement would vanish.  
Bloom states that the precondition to the development of mastery learning is to 
define what mastery is, specify the objectives and content of instruction and set the 
criteria accepted as mastery so that the teacher will be able to know if a student has 
attained mastery or not. The material the students are to learn over a period of time 
should be divided into smaller units and criteria for performance should be established, 
then formative tests should be administered during the teaching of each unit of learning. 
The results of the formative tests should provide feedback to the teacher and the students. 
This will enable the teacher to find out the students that have gained mastery and those 
that have not, and to enable the students to know the aspects they are not doing well and 
will need to improve upon. This is done by checking the performance from the formative 
tests against the set criteria accepted as mastery level. The students that have attained 
mastery are commended and could be used as peer tutors. The students that did not gain 
mastery are given corrective instruction based on the identified areas of difficulties from 
the results of the formative test and the test is administered to them again. The corrective 
instruction could be done through re-teaching, peer tutoring, homework, small group 
discussion, etc. This process continues until virtually all the students master the taught 
material before the teacher moves to the next unit of learning. Bloom argued that if 
students are taught with this form of teaching virtually all of them will attain a high 
degree of learning. 
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Bloom made a number of specific predictions about the gains from mastery 
learning procedures. One is that in classes taught for mastery, 95% of the students will 
achieve at the level previously reached by the top 5%. Bloom has also argued that 
students do not have to put in much more time on school tasks to achieve this level of 
proficiency. Although students taught for mastery may need more time to reach 
proficiency in the initial stages of a course, they should need less time to master more 
advanced material because of the firm grasp of fundamentals that they should have 
gained from their initial efforts. Bloom suggests that mastery learning procedures are 
likely to enhance learning outcomes in almost all subject areas. However, he suggests 
that effects will be largest in mathematics and science since learning in these subject 
areas is generally more highly ordered and sequential. 
The present study is primarily anchored on this theory and will put to use the core 
components of the theory. These include specifying the objectives and content of 
instruction, setting the criteria accepted as mastery, dividing the material the students are 
to learn over a period of time into smaller units, administering formative tests during the 
teaching of each unit of learning, giving corrective instruction based on the identified 
areas of difficulties from the results of the formative test, and the re-administering the 
test, and continuing the process until at least 85% - 90% of the students master the taught 
material before the teacher moves to the next unit of learning.  
 
(c) Caroll’s Theory on Achievement (1962) 
John Bissell Caroll’s theory on achievement was postulated in 1962. Caroll 
presented his model of school learning in which he defined a hypothetical framework 
used to predict achievement in schools. Caroll’s framework is made up of two kinds of 
variables: individual differences and instructional variables. Individual differences related 
to general intelligence, aptitudes and motivation, while instructional variables related to 
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instructional quality and duration (Caroll, 1989). Caroll’s theory consists of five main 
constructs. The first three; aptitudes, perseverance, and ability to comprehend instruction 
are related to the entry behaviour of students. Aptitude can be defined as the amount of 
learning necessary for a student to master an objective under optimal learning conditions. 
This implies that the student is willing to invest in mastering the learning objectives. 
High perseverance is characterized by behaviours such as working beyond the time 
required, working even though environmental conditions are uncomfortable, or 
continuing to work on content after receiving feedback of failure. Many students lack 
perseverance and it is a very important virtue in mastery learning. Ability to comprehend, 
which is the third construct is related to verbal or general intelligence. It can thus be 
inferred that anyone with high ability to comprehend instruction is likely to comprehend 
faster, retain knowledge for longer time periods and definitely achieve higher. 
The other two constructs of Caroll’s model are opportunity to learn and quality of 
instruction. These he referred to as instructional processes. Opportunity to learn is the 
amount of time a teacher allocates for learning a particular content. The quality of 
instruction the teacher provides for the students will enhance students’ participation and 
achievement. The quality of instruction is the organization of instruction for ease of 
acquisition by students. This bring to fore the need for the knowledge of students’ 
individual differences as exemplified in mastery learning approach. 
This theory is related to the present study in the sense that, the mastery learning 
approach gives consideration to students’ individual differences captured in the first 
variable of Caroll’s theory; individual variables, referring to aptitudes, perseverance, and 
ability to comprehend instruction. Mastery learning takes into cognizance varying 
aptitude and comprehension levels of learners and provide for remediation while 
instilling the virtue of perseverance continuing to work on content after receiving 
feedback of failure.  
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Caroll also emphasizes quality of instruction (the organization of instruction for 
ease of acquisition by students) and the creation of opportunity to learn referring to 
adequate time allocation for learning content as obtainable in the mastery learning 
approach to enable students with lower comprehension abilities to catch up and achieve. 
 
(d) Four-Phase Model of Interest Development (2006) 
Suzanne Hidi and K. Ann Renninger in 2006 postulated a theory on interest which 
they called the Four-Phase Model of Interest Development. The four phases they identify 
are as follows: a triggered situational interest, a maintained situational interest, an 
emerging (less-developed) individual interest, and a well-developed individual interest. 
Phase 1: Triggered Situational Interest  
Triggered situational interest can be described as short-term changes in affective 
(i.e. emotional) and cognitive processing sparked by content (for example; information, 
tasking) that is incongruous, intense, relevant, surprising, varied and so forth. This phase 
is generally, but not always, externally supported by the environment. For instance, group 
work, puzzles, computers and technology have been found to trigger situational interest. 
Phase 2: Maintained Situational Interest  
Maintained situational interest is a psychological state subsequent to triggered 
situational interest that involves focused attention and persistence over an extended 
period of time for content/tasks that an individual considers meaningful or relevant. Like 
the first phase, the second phase is generally but not in all cases externally supported and 
can be fostered by understanding-conducive environments such as project-based learning, 
cooperative group work, and one-on-one tutoring.  
Phase 3: Emerging Individual Interest  
Emerging individual interest marks the beginning of a relatively enduring 
predisposition for an individual to seek repeated engagement with particular content or 
tasks over time. This phase is characterized by positive feelings, stored knowledge and 
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stored value as the individual values to opportunity to reengage tasks related to their 
emerging interest and will opt to do these if given a choice. 
Phase 4: Well-Developed Individual Interest  
The fourth phase called well-developed individual interest is basically an 
amplification of the previous third phase. It involves an enduring predisposition to 
reengage with particular content or tasks over time and is characterized by positive 
feelings, more stored knowledge and more stored value for the content. An individual 
with a well-developed individual interest for particular content will autonomously favor 
that content over other activity accompanied by lesser phases of interest, and the 
individual is likely to be much less dependent on external factors such as the environment 
to sustain their interest. 
Situational interest captured in Phase 1 and Phase 2 is more relevant to this study 
as it is determined by what transpires during classroom experience. Situational interest is 
developed by certain conditions and stimuli in the environment that produce affective 
reaction. Certain aspects of learning environment can contribute to the development of 
situational interest in a variety of ways. Some of such environmental conditions include 
modification of the manner of instructional presentation, referring to teaching approach.  
When students do not have pre-existing personal interest in academic activity, situational 
interest will play an important role in learning. 
 
(e)  Ebbinghaus’ Forgetting Curve Theory (1913) 
Ebbinghaus’ Forgetting Curve theory describes the decrease in ability of the brain 
to retain memory over time. It shows the decline of memory retention in time. This curve 
shows how information is lost over time when there is no attempt to retain it. The 
stronger the memory, the longer period of time that a person is able to recall it.  
Hermann Ebbinghaus studied the memorization of nonsense syllables, such as 
"WID" and "ZOF" (CVCs or Consonant-Vowel-Consonant) by repeatedly testing himself 
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after various time periods and recording the results. The theorist plotted these results on a 
graph creating what is now known as the "forgetting curve" (see Figure 3 on page 175). 
A typical graph of the forgetting curve purports to show that humans tend to halve their 
memory of newly learned knowledge in a matter of days or weeks unless they 
consciously review the learned material. Ebbinghaus found the forgetting curve to be 
exponential in nature. Memory retention is 100% at the time of learning any particular 
piece of information. However, it drops rapidly to 40% within the first few days. After 
which, the declination of memory retention slows down again. 
In simple words, forgetting curve is exponential because memory loss is rapid and 
huge within the first few days of learning. But, the rate of memory loss decreases and the 
rate of much forgetting are much slower from then on. Another way of putting it is that 
initially, the forgetting curve is very steep as the amount of knowledge retained drops 
almost straight down, but it eventually levels off.  
During this study on the forgetting curve, Ebbinghaus found that there are various 
factors that can affect the rate of forgetting. These include (i) Meaningfulness of the 
information (ii) The way it is represented and (iii) Physiological actors (stress, sleep) 
Ebbinghaus also discovered another phenomenon called over-learning. The basic 
idea is that if you learn something more intensely than how it is usually taught, the effect 
of over-learning takes place. This means that the information is now stored much more 
strongly and thus the effects of forgetting curve for over-learned information is 
shallower. This is to say in essence, that higher original learning also lead to slower loss 
in memory, that is, higher retention. Ebbinghaus further hypothesized that the basal 
forgetting rate differs little between individuals and that this formed the difference in 
performance between learners.  
Ebbinghaus' Forgetting Curve Theory is relevant to this study as retention of 
learnt content is a variable of concern. The key components of the theory are reflected 
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here. The theory describes the decline of memory retention in time. With the aid of a 
retention test administered two weeks after teaching, this study investigated differences in 
mean retention scores of students taught with Mastery Learning Approach as compared 
with those taught with the conventional method. Also, the theory describes the 
phenomenon of over-learning and higher original learning; the basic idea is that if you 
learn something more intensely than how it is usually taught (as it is with Mastery 
learning Approach), the effect of over-learning takes place. This means that the 
information is now stored much more strongly and thus there is slower loss in memory.  
Ebbinghaus’ theory also puts forward factors that affect the rate of forgetting to 
include the difficulty of the learned material, meaningfulness of the information as well 
as the way it is represented. This implies that the teaching approach employed in 
instructional delivery can affect the retention of the content taught. The present study 
attempted to investigate this. 
 
2.3 Conceptual Framework 
 Conceptual framework of this study deals with the concept of mastery learning, 
achievement, retention, interest, and gender. The inter-relationships between gender and 
academic achievement, retention and interest are also discussed here. 
 
2.3.1 The Concept of Mastery Learning 
The concept of Mastery Learning Approach is premised on the idea that students’ 
progression through a course should be dependent on proficiency as opposed to amount 
of time spent on academic work. During the 1960s John Carroll and Benjamin S. Bloom 
pointed out that, if students are normally distributed with respect to aptitude for a subject 
and if they are provided uniform instruction (in terms of quality and learning time), then 
achievement level at completion of the subject is also expected to be normally 
distributed. This is illustrated by Lyle and Robert (2003) as shown in Figure 1 on page 
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134. In contrast however, Mastery Learning Approach proposes that, if each learner were 
to receive optimal instruction (in terms of quality and as much learning time as they 
require), then a majority of students could be expected to attain mastery. This situation is 
diagrammatically represented in Figure 2 on page 135. In many situations educators 
preemptively use the normal curve for grading students. Bloom was critical of this usage, 
condemning it because it creates expectation by the teachers that some students will 
naturally be successful while others will not. Bloom asserts that if educators are effective, 
the distribution of achievement could and should be very different from the normal curve. 
Bloom proposed Mastery Learning as a way to address this. He believed that by using his 
approach, the majority of students (more than 90 percent) would achieve successful and 
rewarding learning. As an added advantage, Mastery Learning was also thought to create 
more positive interest and attitude towards the subject learned if compared with usual 
classroom methods (Lyle & Robert, 2003).  
Guskey (2010) noted that in mastery learning, all students begin each unit 
together after which they will be given a meaningful and formative assessment so that the 
teacher can conclude whether or not an objective has been mastered. At this step, 
instruction goes in one of two directions. If a student has mastered an objective, he or she 
will begin on a path of enrichment activities that correspond to and build upon the 
original objective. Students who do not satisfactorily complete a topic are given 
additional instruction until they succeed. If a student does not demonstrate that he or she 
has mastered the objective, then a series of correctives will be employed. These 
correctives can include varying activities, individualized instruction, and additional time 
to complete assignments. These students will receive constructive feedback on their work 
and will be encouraged to revise and revisit their assignment until the objective is 
mastered.  
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In a mastery learning classroom, teachers follow a scope and sequence of 
concepts and skills in instructional units. Following initial instruction, teachers administer 
a brief formative assessment based on the unit’s learning goals. The assessment gives 
students information, or feedback, which helps identify what they have learned well to 
that point (diagnostic) and what they need to learn better (prescriptive). Students who 
have learned the concepts continue their learning experience with enrichment activities, 
such as special projects or reports, academic games, or problem-solving tasks. Students 
who need more experience with the concept receive feedback paired with corrective 
activities, which offer guidance and direction on how to remedy their learning challenge. 
To be effective, these corrective activities must be qualitatively different from the initial 
instruction by offering effective instructional approaches and additional time 
The benefits of mastery programmes appear to be relatively enduring, not just 
short-term, effects. Mastery learning programmes also seem to have a positive effect on 
student attitudes. Mastery learning students are more satisfied with the instruction they 
receive and more positive toward the content they are taught than are students in 
conventional classes. In a mastery learning environment, the teacher directs a variety of 
group-based instructional techniques, with frequent and specific feedback by using 
diagnostic, formative tests, as well as regularly correcting mistakes students make along 
their learning path. Assessment in the mastery learning classroom is not used as a 
measure of accountability but rather as a source of evidence to guide future instruction. A 
teacher using the mastery approach will use the evidence generated from his or her 
assessment to modify activities to best serve each student. In this sense, students are not 
competing against each other, but rather competing against themselves in order to 
achieve a personal best.  
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Implementation of Mastery Learning Approach 
Gentile (2003) indicated the following components as essential to the use of MLA in 
the classroom. The six components are: (1) specified student or learning outcomes; (2) 
valid assessment techniques matching the outcomes; (3) set criteria for mastery; (4) 
sequenced curriculum units; (5) student feedback on their assessments; and (6) additional 
time and feedback for students who need to meet criteria for mastery.   
Yu (2011), further outlines the following key guidelines in mastery learning: 
a. Clearly state the objectives representing the purposes of the course. 
b. The curriculum is divided into relatively small learning units, each with their own 
objectives and assessment. 
c. Learning materials and instructional strategies are identified; teaching, modeling, 
practice, formative evaluation, re-teaching, reinforcement, and summative 
evaluation are included. 
d. Each unit is preceded by brief diagnostic tests, or formative assessments. 
e. The results of formative tests are used to provide supplementary instruction, or 
corrective activities to help the learner overcome problems. 
The Baltimore City Public Schools System in the United States of America, 
having implemented an enhanced Mastery Learning programme in their schools for over 
five (5) years, developed the "Mastery Learning Manual". The manual represents 
teachers’ and school administrators’ collective thoughts concerning concepts, procedures 
and methods found to be most effective in utilizing and applying Mastery Learning as an 
instructional strategy. The following discussion under the subheading ‘Implementation of 
Mastery Learning Approach’ contains excerpts from the Mastery Learning Manual.  
Even though mastery learning incorporates elements of teaching which teachers 
have previously used, it will be important to inform the students right from the start that 
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this will be a mastery learning classroom and that it will be different from many other 
classes they have attended. One might say, for example:   
“Students, this class will be using a different approach from what you have been used to. 
This is a mastery learning classroom. That means that I will be operating under the strong 
belief that each and every one of you can learn whatever is taught here. You will all learn 
the topic we study so well that on the tests everyone is expected to get an A or a B. I want 
you to know that I believe each of you is capable of learning to a mastery level. That 
means I will be pushing you very hard, but it also means that if you pay attention, there is 
no reason why you can't achieve mastery.” 
"You are probably wondering how this is going to work. There are several important 
steps which are not really all that mysterious. First, I'm going to tell you very clearly 
exactly what it is I want you to learn. I will be doing this every day so no one should be 
confused about what we are studying. Second, after we learn our lessons, I will give you 
a practice test, but the purpose of this test is only to let you know precisely what you've 
learned and what you have not learned yet. Then you will have a chance to study what 
you do not know, but this time you will study it differently. Maybe you will use a 
different book, or maybe one of your classmates will explain it to you. The fourth step is 
the retest…you get a chance to take a second test and I am pretty sure by that point you 
will almost all be ready to achieve mastery. And if by some chance you have not gotten it 
yet, then we will find a way for you to learn some more and then take a third test. Your 
grade will be based on the last test you take; the practice test or tests will just be used to 
show you and me what you have learned and what you still need to work on." 
The methods teachers can use to explain how mastery learning will work depend 
on the grade level. Some teachers have used bulletin boards and posters to publicize and 
emphasize that theirs is a mastery learning class. These posters can contain simple 
slogans like, "Mastery learning means YOU will achieve excellence." Other teachers 
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have used the first day of class to walk through the steps in mastery learning with the 
students. Many teachers use charts to record the class's progress in mastery learning. 
Some charts show the percentage of students getting mastery on each unit while other 
charts list each student's name and place an "M" beside it for each unit where mastery is 
achieved. Another teacher uses a piece of construction paper for each unit, listing the 
topic and then writing the name of each child who achieves mastery. The important thing 
is to let students know: (1) that this is a mastery class; (2) what mastery learning is and 
how it works; and (3) that you will be keeping close watch on how well the class does. It 
will enhance the process if the class develops a real spirit about both individual mastery 
and that of the whole class.  
The effectiveness of the mastery approach can be further enhanced by enlisting 
the understanding and support of the parents. There are various ways to do this. Some 
teachers have sent a letter home explaining the basic aspects of mastery learning and how 
they, the parents, can help. Other teachers have explained mastery learning to the parents 
at the end of the first report period when conferences are held. Another means would be 
to call a class meeting of the parents at the beginning of each school year. In the cases of 
the letter and the class meeting, it is necessary to secure the permission and support of the 
building administrator. When informing the parents about mastery, the teacher should not 
give them the sense that their children are being experimented on. Rather, s/he should 
emphasize the goals and methods of the approach, just as was done with the students.  
Parents can be helpful by asking their students questions about the subject matter 
content   which has been specified by the teacher. Probably the most helpful thing parents 
can do is to assist their children in reviewing the first formative test and to see what still 
has to be learned. In a few cases, for example, teachers have operated under a fixed 
schedule so that parents know to look for the first test, say, every other Thursday evening. 
While it is helpful to explain mastery learning to the parents and to enlist their support, it 
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should be noted that the success of this approach does not depend upon their 
involvement. Students can achieve mastery even if their parents do not take an active role 
in the process. Mastery has been reached by many students whose parents were 
uninformed and non-supportive. 
It is quite possible that some parents of better prepared students will indicate that 
they don't want their child held back by other students. In this case it will be useful to 
indicate to them three things: (1) the research evidence has shown that in the long run 
mastery benefits not only the poorly prepared students, but the entire class; (2) students 
who achieve mastery will be provided with enrichment sheets, projects, and exercises that 
will enhance their in-depth learning; and (3) the chance to help others enhances a 
student's self esteem and develops in him/her a valuable social skill.  
Creation and Organization of Objectives 
The first task in planning a mastery learning course is to define exactly what the 
students are expected to learn and at what level this learning is to take place. These 
learning objectives are an important part of any form of teaching, but they are 
fundamental to mastery learning. Not only do they serve to focus instructional activities, 
but in mastery learning they also serve as a basis for developing formative tests and 
corrective activities. 
Learning Units 
After determining the final learning goal, the teacher must identify the specific 
elements of this goal. What specifically must a student know or be able to do in order to 
be considered to have achieved the level defined in the final learning goal? Ideally, each 
of these elements can be taught as a single unit or will have natural breaks where units 
can begin and end.  Next, the teacher must sort these learning units into some order of 
presentation. In determining the starting point and the general schedule for the course, the 
teacher must consider not only the relative importance of the elemental objectives, but 
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also their logical sequencing. For example, it is necessary to determine whether some of 
these objectives involve skills that must be mastered before one can pursue another 
objective.  
Unit Objectives 
Once one has decided how the material for the course of a year will be placed into 
units and how these units will be sequenced, one has to determine what the specific 
objectives are for each unit. However, when organizing the objectives for a unit the 
teacher must determine not only what content and what types of content the students are 
to know, but also what the student is expected to be able to do with it. 
Unit objectives will also aid in preparing the formative tests. One key to mastery 
learning is that the formative test must be a diagnostic as to how well the students have 
grasped the learning objectives. It must test for only the knowledge and performance 
stated in the objectives, and it must test for all the knowledge and performance stated in 
the objectives. It is a good idea, then, to prepare the formative test about the same time 
that one prepares the learning objectives for a unit, using the table of specifications as a 
sort of checklist of material to be included in the tests. Learning objectives can help the 
teacher to focus on what is to be taught. However, it does not free the teacher from 
developing lesson plans.  
Whatever method the teacher decides to use in planning the unit s/he must realize 
the usefulness of precise and measurable learning objectives. The objectives help the 
teacher focus and stay on task, but, in addition, when a student knows precisely what s/he 
is expected to learn, and when s/he knows how and when these objectives are achieved, 
his/her learning is greatly enhanced. 
Initial Presentation 
This phase of the mastery learning format is under the teacher's control. The 
individual teacher decides how the lesson will be taught and how many periods it will 
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take. Usually s/he follows much of what s/he has typically done in the past when teaching 
this unit. His or her own experiences with what approach went well previously is most 
important.  
Presenting the Lesson 
First Day 
On the first day of each unit, mastery teachers begin by presenting an overview of 
the unit which is very explicit and specific. They let the students know what content is to 
be learned and what operations (translation, application, etc.) are to be performed on this 
content. Furthermore, they tell them how teacher and student will know if they really 
know and understand the ideas and skills which were taught. ("I will know that you have 
mastered this when you are able to..."). It is also useful to tell the students how the unit 
will proceed. This means indicating whether the unit will include lectures, films, 
teamwork or whatever. At the secondary level, an outline or a schedule including the 
materials to be used would be helpful. Another useful announcement is the planned dates 
for the formative tests. Finally, it is useful to explain why this unit is important and how 
it ties in with other units. 
Each Day 
First Step in Each Day's Lesson: State Goals 
Mastery learning depends on the students having a clear idea at the start of each 
lesson what it is they will be learning that day. Once again, the mastery teacher is specific 
and explicit. Also, s/he makes sure to include that component of the goal statement that 
indicates what it is the student will be able to do. Some teachers write the goal for the day 
on the board. They read it, have students read it and/or copy it in their notebooks, or 
whatever; but in some very explicit way the students must know right from the top what 
they are expected to learn. This is similar to the practice many teachers have of writing 
the "goal for today" or the practice of using behavioural objectives. 
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Stating the goal once will not suffice in most cases. The students will probably 
find it very helpful if the goal is repeated and expressed in different ways several times 
throughout the lesson. One of the things mastery teachers have said over and over again 
is how helpful it has been to them and to their students to be very clear each day about 
the goal for that particular lesson. Doing this helps to organize them and encourages them 
and the students to focus and to use their time well. 
It is useful to keep in mind five criteria for effective goal statements: 
a) Be specific. 
b) Have a behavioural component: "You will be able to..." 
c) Be clear -use language that makes sense to the students. 
d) Use language that has a pep talk tone to it. 
e) Focus on what is to be learned and not what is to be covered. 
Teachers sometimes question the point of expressing specific goal statements to 
students. They feel that by telling students specifically what they have to learn, they are 
making it too easy for them or giving it away. The whole point of mastery learning, 
however, is that the mastery teacher wants all students to learn; s/he wants to make the 
learning possible to all. She is not interested in weeding students out. 
Second Step in Each Day's Lesson: Present the Lesson 
The teacher presents the lesson the way s/he would normally. The thing to keep in 
mind is to teach toward one's objectives. Some goals to keep in mind include (a) 
attracting the students' attention, (b) getting students involved in the learning process, and 
(c) encouraging the students to keep them actively engaged in the learning process for a 
period of time sufficient for learning to occur. 
The Third Step in Each Day's Lesson: Summarize 
One of the steps which many teachers fail to reach in their lessons is 
summarizing. Often, the lesson takes longer than anticipated. Papers and books are 
36 
 
collected and assignments given without any time being available for review. Evidence 
from both hard data and anecdotes of classroom experiences show that using a brief 
period of time at the end of the lesson for summarizing can be extremely helpful to the 
learning process. Learning is reinforced if students have to express in some form what it 
is that they learned that day -- or even what it is that they still do not understand. While it 
is best for each student to make his/her own summary, it is also clear that just listening to 
another's summary is helpful. 
Summarizing is another important procedure in mastery learning that helps 
students (and teachers) to be very clear about what it is that they are expected to learn, 
and to monitor progress. There are many different ways to encourage students to 
summarize the day's lesson. Students can write a sentence or two in their notebook; they 
can orally complete the sentence stub: "Something I learned today in Biology is..."; they 
can share with a partner their learning for the day; they can keep a daily written log of 
what they've learned. Or, the teacher can summarize the lesson; s/he or the students 
themselves can state what learning they saw other students achieving; s/he can keep an "I 
think I saw you learn" poster for each class; etc. In addition, or instead, the teacher can 
ask a series of questions, some of which can be answered by a show of hands. For 
example, "What did we learn today? Who thinks that he or she did not get it? Where is 
the confusion?" 
Formative Testing 
While the initial presentation provided by the teacher might be appropriate for 
many of the students, usually, there will be some who because of different learning styles 
or entry characteristics will not master the material initially. The purpose of the formative 
test then, is to quickly and systematically identify these students, and, more specifically, 
to identify what the particular areas of problem are, so that appropriate correctives can be 
applied to them. 
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Development and Selection of Formative Tests 
In the teach-test-correct-test cycle of mastery learning there should be at least two 
formative tests prepared for each unit. The second test will be given to those students 
who did not show mastery on the first formative test after the correctives have been 
implemented. Depending on the teacher's judgment, sometimes, it might be necessary to 
prepare more than two tests if a substantial portion (more than 20%) of the class still do 
not master after the second test. 
It is vital that all the formative tests for a given unit be parallel in structure. The 
test format and type of content should be consistent. For example, if the first test was 
multiple choice, the students should not be expected to write essay answers on the retest. 
The type of content and format of a test usually affect the cognitive levels involved, and 
if the teacher wants his/her students to use a particular cognitive skill for that unit, then 
such skills should be explicit in the lesson objectives and all the tests should test for it. 
Generally, teachers develop the different sets of test for a unit at the same time. This 
makes it easier to check for different structure among the tests. 
Administering the Formative Test 
The mastery teacher gives the first formative test as soon as the unit has been 
completed. S/he does not wait until s/he is sure that everyone has learned all the content. 
The point of the test is to give the students and teacher immediate and specific feedback 
as to what has been learned and what has not. It is vital that this feedback be immediate. 
The test should be returned preferably that same day, or at the very latest the next day. In 
some cases the teachers have the students mark each other's papers. This gets the job 
done immediately and it saves paperwork. 
One of the most important steps in the whole mastery learning strategy is the one 
that teaches the students to analyze their own test results. They have to find out what they 
didn't learn and what they did. By doing this, students learn to learn. This skill then 
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becomes useful to them in every learning situation they will ever be in. One useful 
approach is to have the class first practice this on some sample tests, and then move on to 
analyzing their own tests and telling the teacher where they went wrong. Mastery 
learning demands that students stop the practice of just looking at the number right or 
wrong and then putting the paper aside. Teachers must also use these test results as a 
guide for what to do next. Some teachers go right through the test with the class, asking 
how many got each item right (or wrong). This should help disclose where the 
weaknesses are. They can then re-teach those areas where the most misunderstanding is. 
At the same time it is important for the teacher to emphasize the real purpose of the 
formative test. "It's great if you've achieved mastery, but don't be devastated if you didn't. 
Remember, the purpose of this test was to find out what you know and what you still 
need to learn. Tonight and tomorrow are your opportunities to fill in the gaps because you 
still have the chance to show me and yourself that you do know it."Many teachers have 
found it helpful to use the term "mastery" instead of "pass." One teacher used only the 
terms "mastery" and "non-mastery" - grades were not used at all. The emphasis was on 
achieving mastery; grades were used only at report card time.  
Generally, if 90% or more of the students achieve mastery on the first formative 
test, the teacher can feel comfortable in moving on to the next unit. It is advisable to 
make some provision for further help for the 1-3 students who didn't attain mastery -
either through group tutoring, time the teacher can find to work with them alone, or help 
from a resource teacher. Even if the teacher can't provide more instruction, s/he can 
encourage them to review on their own. Then some provision should be made for these 
students to take a second test. This need not happen during regular class time; study halls, 
lunch periods, or before school are other times that many teachers have found workable. 
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Should a second formative test, or retest, be necessary, it should be given after the 
initial non-mastery students have completed their correctives. As with the first test, the 
teacher wants to get the results back as soon as possible. 
Correctives 
The group approach to mastery learning assumes that in almost all cases, there 
will be some students who have not achieved mastery after the initial presentation and 
formative test. Thus, it is imperative that those students who did not achieve mastery 
have the opportunity to work on their mistakes immediately. Using the formative test 
item results for feedback, and depending on the resources available, the teacher can 
provide any number of corrective activities. It is important to provide as wide a variety of 
corrective activities as possible not only to allow students some individual choice, but to 
accommodate different learning styles as well. 
A quick checklist of possible activities include: 
 Re-teaching 
 Using the course textbook 
 Using alternative textbooks 
 Using alternative materials 
 Using workbooks 
 Using academic games 
 Using small study group sections 
 Using individual tutoring 
 Using learning kits 
 Using learning centers and laboratories 
 Using computer-assisted instruction 
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These activities can be categorized, with considerable overlap, into three groups: 
things to be done with the teacher; things to be done with a friend; and things to be done 
by oneself.  
What Constitutes an "Alternative Strategy"? 
Whatever corrective activity the teacher uses, it is essential that students who 
have not achieved mastery have the opportunity to learn the material in a way different 
from the initial presentation. When one teaches a person in a one-on-one situation, and 
the person does not get it, one naturally tries to explain the material in a different way the 
second time. This is where individual differences are important. The mastery teacher was 
able to reach some students with a particular strategy; now s/he must try alternative 
strategies to take into account the individual differences in learning style of those other 
students in the room. As much as possible s/he will direct energy toward those areas of 
the unit that are least understood. The difference can be either in the means of 
presentation or in the means of involvement. Thus, the teacher might choose to re-present 
the content in a different fashion. If s/he used the lecture approach the first time, s/he 
might now use a film or filmstrip. If s/he used an abstract approach before, s/he might 
now use a more hands-on approach. Whatever the approach, there should be some change 
in the method or style of presentation. 
Perhaps even more important than re-presentation is re-involvement. That means 
there will be a different way for students to be involved with each other and with the 
teacher. Peer tutoring has been found to be especially effective at this juncture in mastery 
learning. In some cases students are able to explain a concept or skill in ways that other 
students will be able to grasp more easily. 
Class Management during Corrective Instruction 
Since most students have not had the opportunity to do corrective type work and 
are not familiar with it, the teacher needs to carefully manage the administration of 
41 
 
correctives, especially during the early units.  Immediately after the formative test the 
students mark each other's papers. Papers are returned and then the teacher ascertains by 
a show of hands which items they got right and which items produced the most problems. 
With 80% as the standard for mastery the class is then divided into two groups: those 
who achieved mastery and those who didn't. The students who have achieved mastery of 
the unit are given work on enrichment, while those who are yet to achieve mastery begin 
to work on their mistakes. This happens in three ways:  
1) The teacher circulates among the non-masters and helps individual students or small 
groups of students (activities to be done with the teacher). 
2) Students use the test as a guide to what to study (activities to be done by oneself). 
3) Students who achieved mastery volunteer to help those who did not (activities to be 
done with a friend). In some cases the teacher asks a particular "mastery" student to help 
a particular "non-mastery" student. 
Corrective work not finished during class is generally assigned as homework. 
However, the teacher might wish to spend more class time on correctives during the early 
units. Taking the time to familiarize the students with the corrective process will make 
the process that much more efficient in the later units. 
Providing Enrichment for Masters 
It is necessary to have planned some form of interesting and worthwhile activity 
for those students who do achieve mastery after the formative test. Before listing these 
alternatives, it is equally important to describe what should not be done.In the group 
based approach to mastery learning the class as a whole moves together through the units. 
Thus, students who achieve mastery are not to move on to the next unit nor should they 
learn additional material for the unit under study. Finally, enrichment time, though the 
activities should be rewarding and exciting, is not fun and games time, nor is it free time. 
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The following list describes briefly various kinds of activities that teachers have 
used:  
a) Most teachers have found it helpful to have master students help those students who 
have not yet achieved mastery. In some cases this is on a voluntary basis without much 
encouragement by the teacher. Other teachers indicate to the class very explicitly that 
everyone has a responsibility in this class to help others and that one is expected to help. 
In other classes where students have been working in teams or groups, members of the 
same group help each other understand what was missed. 
b) Enrichment sheets are used extensively by many teachers. These are worksheets that 
the teacher has prepared in advance. These activity sheets can present problems related to 
the unit but are generally more difficult and challenging in new ways for the student. In 
other instances the activity sheets can be related to the general subject of the course but 
are not directly related to the unit. 
c) Depending on the time allocated for enrichment some teachers set up special projects 
for students to complete. Sometimes these are short term and relate directly to the unit 
being studied. Other times these are long term projects which the student works on 
whenever s/he achieves mastery on the formative test. The latter allows the teacher not to 
have to prepare enrichment work for each unit, and it also encourages students to do well 
on the first formative test in subsequent units. 
Moving on to the Next Unit 
The Baltimore plan for mastery learning takes the position that at least 80% of the 
students must achieve at least 80% - 85% of the objectives before moving on to the next 
unit. However, the final decision rests with the teacher. It might be the teacher's 
judgment, for example, that a particular unit is so basic that mastery of it is necessary for 
learning subsequent units. This may be especially true during the beginning of the year. 
In such cases the teacher might feel it necessary that closer to 100% of the students must 
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achieve mastery before moving on. Requiring more students to master at the beginning of 
the year also gives the students a success experience that will show that mastery is 
possible for all. 
On the other hand, the realities of the classroom are that teachers are under 
external time constraints. Some teachers might find themselves in the position that they 
can only allow "X" number of days for correctives before giving the retest and then 
moving on. However, one thing to keep in mind when deciding whether to devote extra 
time to a unit is the experience of many teachers that, in the end, the extra time is 
worthwhile. They were able to get many more students to really understand and grasp the 
subject. Moreover, research and teacher experience demonstrate that teachers who take 
extra time to ensure mastery early in the year end up covering as much material as 
teachers who keep moving on. Because students have succeeded and mastered the basics 
of the course, the class is able to move along that much more quickly during the later 
units, and the amount of extra time needed diminishes quickly. 
Dealing with Persistent Non-masters 
There are three important themes to keep in mind and express explicitly for 
students who have not achieved mastery. The first is the attitude, "You have not achieved 
mastery yet" The non-mastery students should know that they still can achieve mastery 
and that the teacher expects them to do so. They can be given the option of achieving 
mastery on their own time, or special tutoring can be provided by a student tutor, the 
teacher, or a resource teacher or parent. 
Another point is that the mastery teacher makes a big fuss over students who 
make substantial gains between the first and second formative tests, for example, from 30 
to 60. Even though they have not achieved mastery yet, or even passed, the teacher wants 
them to recognize the gain that has been made. S/he wants them to keep trying because 
improvement is possible for them and mastery can be achieved. Finally, teachers have 
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found that an important message to all students in mastery learning is that the ultimate 
responsibility for achieving mastery rests with them. The teacher is providing all the 
means, but they must be there in class, they must do the work, ask for help, take a third or 
fourth test in their own time, or even complete a project that demonstrates mastery. 
Mastery is possible for all, and it is up to the students to achieve it.  
 
Mastery Learning Approach and high standards. 
As already mentioned, Mastery Learning Approach is premised on the fact that no 
one is allowed to fail and that everyone (regardless of gender, race, or socioeconomic 
status) will succeed, given the right conditions. According to Yu (2011), the emphasis on 
mastery or proficiency as opposed to effort and seat time, however, makes some nervous 
and raises some questions: what about those who do not pass, who do not demonstrate 
mastery? And who try and fail repeatedly? 
Although it is true that MLA holds all students to the same high standards, the 
teaching method creates an environment that helps students meet those standards. 
Anyone who has ever struggled in a classroom knows that missing an insight everyone 
else experiences can be stressful. Feeling left out or slow in a public situation can indeed 
exacerbate the challenge, but the self-paced nature of a mastery-based approach allows 
students who are self-conscious to relax into their learning and make significant gains in 
a seamless and natural way. 
As far as remediation is concerned, any mastery-based system can provide a 
wealth of triage opportunities, if enough quality content is available. An adaptive system 
can determine the exact needs of each student and match him with learning objects and 
activities that bring him up to speed quickly (Yu, 2011). Group instruction is often given 
to the entire class by the instructor with individual time for learning provided until 
mastery is met. The goal of mastery learning is success for the student. 
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Advantages of mastery learning 
1. Students have prerequisite skills to move to the next unit 
2. It requires teachers to do task analysis, thereby becoming better prepared to teach 
each unit 
3. It requires teachers to state objectives before designating activities 
4. It can break the cycle of failure (especially important for minority and 
disadvantaged students) 
Disadvantages of mastery learning  
Critics of mastery learning approach argue that it does not help high ability students 
because they are held back waiting for the slow learners. Bloom states that the 
enrichment component of mastery learning approach engages the learners who attain 
mastery at the initial time with more learning activities while other go through remedial 
lessons and re-testing. Critics also note that MLA requires considerable amount of time 
and effort for implementation, which many teachers and schools are not prepared to 
expend. However, developers of mastery learning believe that this can be overcome after 
initial problem of implementation. 
 
2.3.2 The Conventional Approach 
Lecture method is the traditional and prevailing method of disseminating 
knowledge at virtually all levels of academics in Nigeria. It is also called the talk and 
chalk method. It is therefore, the conventional approach of teaching. The teacher does the 
bulk of the talking as he presents large body of facts and principles to many students in a 
teacher-centered mode. This instructional method is mainly authoritarian in nature. 
Lecture method provides careful, lucid presentation of materials. Participants see the 
professional mind at work, and it effectively conveys large amount of information in a 
short space of time. This may be why it is so appealing to our teachers (Olarewaju, 2012). 
However, in a haste to cover the syllabus expediently, teachers do not pay attention to 
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whether the students understand content or not. Since the teacher controls the 
transmission and sharing of knowledge, s/he attempts to maximize the delivery of 
information while minimizing time and effort. As a result, both interest and 
understanding of students may get lost. Studies on underachievement of students in 
secondary school subjects reported inefficient teaching methods by school teachers as a 
major factor for the underachievement of students (Filgona, 2016). 
The conventional approach does not accommodate the natural diversity in 
learning abilities among different groups of students. It does not provide a flexible 
platform that accommodates all students according to their respective levels of learning 
and understanding. This type of learning strategy does not enhance students’ achievement 
nor stimulate students to be more actively involved in the teaching learning process. In 
contrast to mastery learning approach, conventional approach does not make provision 
for specification of cognitive objectives, division of course content into units, formative 
diagnostic evaluation, and remedial instruction. In the mastery learning classroom, 
assessment is not used as a measure of accountability but rather as a source of evidence to 
guide future instruction and remediation; this is not the case in the conventional 
classroom (Filgona, Filgona, Sababa, 2017). 
The most important difference between the conventional and mastery learning 
approach is the fact that in the conventional classroom, the teacher keeps moving learners 
from unit to unit based on the planned scheme of work for the term/session irrespective 
of how many students have achieved mastery of the content. The conventional approach 
holds time constant and allows mastery to vary while mastery learning approach holds 
mastery constant and allows time to vary. The search for improved strategies as an 
alternative to the conventional approach for teaching and learning of science is a 
continuous process. 
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2.3.3 The Concept of Achievement 
Achievement is an important educational variable that expresses the success or 
failure of a teaching and learning process. Campbell and Levin (2008), referred to 
academic achievement as the outcome of a teaching and learning process. Similarly 
Adeyemi (2008) described academic achievement as the scholastic standing of a student 
at a given moment which states individual‘s intellectual abilities that can be measured by 
grades obtained from examinations or continuous assessments (tests or quizzes). 
Achievement is also described as the measurement of accomplishment in a specific field 
of study (Elliott & Travers, 2002). According to Nneji (2015), academic achievement 
depicts students’ performance on a standard of measurement such as performance test, 
skill test and analytical thinking test. Amo (2015) describes academic achievement as a 
successful accomplishment or performance in particular subject area. It is indicated by 
grades, marks and scores of descriptive commentaries. It is therefore, not out of place to 
describe achievement as the gain in knowledge of students as a result of taking part in a 
learning activity or programme. In biology, achievement can therefore be described as the 
demonstration of the learner’s ability to attain a certain level of instructional objectives 
out of classroom experience. 
Several factors have been advanced as affecting students’ achievement. These 
include student factors, teacher factors, societal factors, governmental infrastructural 
problem, language problem, and instructional strategies employed by the teacher (Felder, 
2002). Low achievement of students in science subjects has been attributed to unsuitable 
instructional approaches (Olayiwola, 2007). Otor (2012) linked it to declining standards 
of teaching. The researcher is inclined to the school of thought that achievement can be 
improved with the use of suitable instructional approaches hence this study was set out to 
investigate the probability of this assertion as it relates to mastery learning approach. 
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2.3.4 The Concept of Interest 
Unlike achievement which is of the cognitive domain, interest is an education 
concept that determines some aspects of students’ affective domain which is very 
important in the teaching and learning process. It is a motivational variable and an 
emotionally oriented trait which determines the vigor of the learner in tackling 
educational activities. Hidi and Renninger (2006) defined  interest as a unique 
motivational variable, as well as a psychological state that occurs during interactions 
between persons and their objects of interest, and is characterized by increased attention, 
concentration and affect (i.e. feeling) as well as a relatively enduring predisposition to re-
engage with particular content such as objects, events, ideas and tasks. 
According to Paul (2013), interest could be seen as a psychological state of 
engagement, experienced in the moment, and also a predisposition to engage repeatedly 
in particular ideas, events, or objects over time. Interest has the power to transform 
struggling performers, and lift higher achievers to a new plane. Interest cognitively 
engages students and statistically fosters learning. Interest guides and encourages 
students to think critically and to keep trying until success is achieved. Paul (2013) 
further found out that interest and achievement relate in teaching and learning process 
and have intra influence on each other. High interest improves students’ achievement 
while high achievement promotes interest. On the other hand, low interest retards 
learning and results in poor achievement. 
Abakpa (2011), defined interest as an enduring characteristic expressed by a 
relationship between a person and a particular activity or object. The interest that students 
show in an area of knowledge predicts how much they attend to it and how well they 
understand and recall it. In education interest is characterized by increased attention and 
concentration in classroom and academic activities. He found out that the degree of 
learning depends on the amount of time a child is actively engaged in learning. The time 
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spent on studying helps students to retain the materials learnt, which may eventually 
boost the students’ performance outcomes during tests or examinations. He also found 
out that the gap between work and result can affect students’ interest in learning. If the 
gap between performance and result is long, then the likelihood that the learner will lose 
interest is higher which invariably affects future performance. To develop positive 
interest in the students, teachers should organize their classroom instructions around goal-
oriented activities. 
 Jensen (2015) noted that interest relates with intelligence and some factors like 
teaching methods in determining students’ academic achievement and when lacked by 
students results to poor academic achievement and most often students dropping out from 
school. Obiekwe (2008) and Okoro (2011) indicated that students’ interest and 
achievement can be influenced by innovative teaching methods. In view of this, the 
researcher intends to determine how mastery learning approach will promote student 
interest in biology to improve students’ achievement in biology. 
Interest in an activity, such as learning, could most probably be a very powerful 
affective psychological trait and a very strong emotion as well as an overwhelming 
magnetic positive feeling, a sense of being captivated, enthralled, invigorated and 
energized to cognitively process information much faster and more accurately in addition 
to most effective application of psychomotor traits like self-regulatory skills, self-
discipline, working harder and smarter with optimum persistence (Kpolovie, Joe & 
Okoto, 2014). Persistence is defined as the indomitable willpower, unshakable 
determination, irrepressible commitment, absolute dedication, relentless pursuit, 
continuous and ever-increasing confidence and resolute action in the direction of one‘s 
goal until it is satisfactorily achieved. Self-discipline is defined as the ability to and the 
actual commitment to make oneself do what one should do, exactly how and when s/he 
should do it, irrespective of whether he/she feels like it or not (Kpolovie, Joe & Okoto, 
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2014). It is little wonder then that when an individual is keenly interested in the 
information that he is learning, he tends to pay closer attention; process the information 
more effectively, and very frequently make connections between the new information and 
old knowledge acquired. 
 Kpolovie (2010) clearly described learning goals (behavioural objectives) as a 
strategy that could possibly be adopted by the teacher to capture and sustain the learner‘s 
interest in the learning of any given subject matter. Students will be more motivated to 
work if they know what goals they are working towards. Thus, it is good to articulate 
goals for specific lessons as is the standard practice in mastery learning instructional 
approach but not practiced in the conventional approach. This study will attempt to find 
out if mastery learning approach will stimulate interest in the learners to learn more and 
achieve higher scores in biology. 
 
2.3.5 The Concept of Retention 
Knowledge retention which may serve as a prerequisite to high achievement is 
considered simply as having the power of recalling concepts (Mkpa, 2006). It is the 
ability of the working memory of an individual to retrieve stored information from long-
term memory for processing. Clair (2004) has observed that long term memory retention 
is a significant goal of education. Clair states that the very existence of school rests on the 
assumption that people learn something of what is taught and later remember some part 
of it. Retention of knowledge means recalling or remembering pieces of knowledge, 
processes, or skills that were learned earlier in time. It is obvious that memory has a 
significant play in knowledge retention. According to Narli (2011), retention is the ability 
to retain and later remember information or knowledge gained after learning. It is the 
ability to store what has been learnt and recall what has been stored in the memory. The 
aim of teaching is meaningful learning. Meaningful learning is a product of retention; in 
fact there is no need teaching if what is learnt cannot be recalled.  
51 
 
According to Clair (2004), researchers examined the means by which knowledge 
structures effect the recollection of experience. It was claimed that these knowledge 
structures grow out of repeated experiences with common characteristics. More general 
representations are developed from these common properties. Narli (2011) proposes that 
successful recall depends on efficient encoding that is related to making connections with 
existing knowledge that can expedite future recall. 
Nneji (2015) describes retention as the act of absorbing, holding, or continuing to 
hold or have facts learned. He further states that retention is the ability of a learner to 
remember, recall as well as reproduce the acquired knowledge or some part of the 
knowledge after some period of time. Knowledge retention therefore means recalling 
pieces of knowledge, processes and skills that were learnt earlier in time. Students may 
pass an examination following an intense study session, but fail to retain much of these 
materials in long-term memory. This may be the experience of students in the Senior 
Secondary Schools. Mkpa (2006) argues that knowledge retention is related to the way 
the concept is taught to the learners and the teaching method may be responsible to guide 
students in the process of learning. Thus, there is need to explore instructional strategies 
that will enhance retention of knowledge among students.  
Narli (2011) showed that when the main source of instruction is lectures, 
knowledge retention was the lowest. Moreover, different instructional approaches have 
been effective in improving retention to some extent. He further suggested that retention 
can be improved in several ways such as comprehensive learning of concepts and 
involving different instructional approaches. Narli argues that knowledge retention is 
related to the way it is taught. The teacher is seen responsible to guide students in the 
process of learning and retention. He emphasized that when compared to other types of 
instructions, conventional method have been shown to result in the lowest level of 
knowledge retention. It was found that when learning is measured immediately after 
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instructional intervention, both lecturing and alternative teaching methods had similar 
effects. However, when learning is measured some time after instruction, in other words 
when retention is assessed, students who have received alternative teaching usually 
outperform students who received only lectures (Steyn, 2003 in Narli, 2011). 
The mind acquires the materials of knowledge through sensation and perception. 
These acquired materials needs to be preserved or retained in the mind in the form of 
images for knowledge to develop. Whatever touches consciousness leaves traces or 
impression and is retained in the mind in the form of images. Whenever a stimulating 
situation occurs, retained images are revived or reproduced to make memory possible 
(Kundu & Tuton, 2006). To correctly and effectively use or apply whatever one had 
learnt, retention plays an important role. Ausubel and Robinson (2005) in Kundu and 
Tuton (2006) referred to retention as the process of maintaining the availability of a 
replica of the acquired new meaning or some part of them. Mkpa (2006) states that, 
retention is the continued capacity to behave in a particular way that one has learned. 
This implies that the approach employed in the teaching and learning process is very 
important for retention to occur. 
Obodo (2006) described retention as a crucial construct that most classroom 
teachers strive to maximize among their learners. Chanham (2006) added that retention is 
a direct correlate of positive transfer of learning, the latter which is of primary essence in 
education. He further showed that retention is a factor of many variables some of which 
are time interval between learning and retrieval, intervening experiences specifically 
teaching strategies, approaches, methods and materials, as well as environmental 
situations. 
Since retention involves absorbing and holding of concepts for a period of time, it 
therefore means that students’ achievement in any given test that is not taken 
immediately after a lesson, course or programme of study will depend on the level at 
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which students retain the concepts learnt. Students with sound retention ability will 
achieve better than students with poor retention ability in such a test. Thus, whenever 
students’ achievement is being discussed, attention is also drawn to students’ retention 
ability because most, it not all, of the tests taken in education are done a specified period 
of time after instruction. 
Retention of concepts is an essential factor in determining students’ achievement 
in a given task or activities carried out. Students must retain information from classes in 
order to benefit from the learning. The instructors’ jobs are not finished until they have 
assisted the learner in retaining the information. Narli (2011), stated that the amount of 
retention is directly affected by the degree of original learning. The degree of original 
learning is greatly affected by the instructional approach. Therefore retention largely is 
affected by the instructional method. Simply stated, if the participants did not learn the 
material well initially, they will not retain it well either. This study seeks to investigate 
the effect of mastery learning as an instructional approach on biology students’ ability to 
retain learnt content. 
 
2.3.6 Gender and Academic Achievement, Retention and Interest 
Okeke (2007), and Nzewi (2010), asserted that there is disparity in performance 
and interest among boys and girls in science. Nzewi (2010), and  Njoku (2011), identified 
teaching method as one of the causes of sex-related differences in science performance. 
Boys perform better than the girls when instructional approach adopted in sciences is 
competitive while girls perform optimally in a cooperative academic environment. The 
studies by Agommuoh and Nzewi, (2003); Ogunleye and Babajide (2011), lend credence 
to non-significant gender effect in science achievement.  
Therefore, one sees that the issue of gender in science achievement of students 
has not yet been resolved particularly in relation to Biology; hence, the need for further 
study of the influence of gender on student's achievement in biology when exposed to 
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mastery learning instructional approach. Equally worthy of investigation is students’ 
retention of biology content as it is affected by gender.  
In Nigeria the issue of gender and gender stereotyping permeate every aspect of 
human endeavour. Okeke (2007) observed that the circumstances of gender have strongly 
interacted with culture to produce sex role-stereotypes which cut across social, economic, 
political and educational development especially in the areas of science and technology. 
Nzewi (2010) explained sex role-stereotypes as the socio-cultural classification of human 
activities by sex in line with what the society considers as appropriate for one sex or the 
other.  
The arbitrary assigning of roles and expectations to different sex (male and 
female) within the society has given rise to such misconception of perceiving science as 
‘masculine’ and of male domain only. Oludipe (2012) observed that in Nigeria, certain 
vocations and professions have traditionally been regarded as men‘s and others as 
women’s. Similarly, Nzewi (2010) inferred that the socio-cultural upbringing of females 
within most Nigerian homes tends to shape the girl-child away from science and science 
related disciplines. Consequently fewer females opt for science subjects thereby creating 
some differences in the number of males and females in science discipline in favour of 
the males. Nevertheless, Chang (2003) reported that although there is a decrease in the 
gap in gender difference in student performance in sciences, but female representation in 
sciences is still low in comparison with their male counterparts. Gender issues and its 
effects in students‘ academic achievement and interest in science has persisted over the 
years with contradicting results and stands out as a controversial issue in science 
education due to varying reports from different researcher. Some researchers: Madu 
(2004); Iweka (2006); Obiekwe (2008); Kolawole (2007) and Okoro (2011) are of the 
view that males perform better than females in sciences whereas some other educators: 
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Okeke (2007), Nzewi (2010) and Oludipe (2012) are of the view that both males and 
females achieve equally in science when given equal opportunity and facilities.  
In view of the inconclusive issues of the effects of gender on achievement and 
interest and some reports that innovative teaching methods influence gender achievement 
and interest in Biology, this study sought to contribute to the on-going academic 
argument and controversy on the effects of gender on students‘ achievement and interest, 
by investigating the effects of mastery learning approach to determine its interactive 
effect with gender on students‘ achievement, learning retention, and interest in biology. 
Gender issue is a contemporary one that attracts attention of psychologists, 
sociologist, educationist, scientists and biologists and even the home and parents. Some 
teachers and women are of the view that girls are intellectually incapable of competing in 
science and mathematics and difficult task with the boys. Some parents discourage their 
girls from science and technology careers saying that they are abnormal and may not be 
capable of managing marital home. The girls themselves feel discouraged by the attitudes 
of teachers and parents and often suffer from self esteem (Ibe, 2004).  
This research work sought to assess the effects of Mastery Learning Approach 
among male and female students to find out if differences in achievement, content 
retention and interest exist due to gender. Okafor (2005) noted that fewer girls take 
advanced sciences and mathematics courses and select careers in sciences. Omale (2012) 
reported also that boys were superior to girls in school achievement in biology.  
Gender, according to Okeke  (2008), is the social or cultural characteristics, roles 
or behaviour which males and females are known for by society. Okeke further stated 
that sex is universal and biologically determined such as possession of penis by the males 
and vagina by the females. Onyegebu (2008) referred to gender as the sum total of 
cultural values, attitudes, roles practices and characteristics based on sex. 
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Nnaka (2008) reported that girls do not get encouragement in science classes from 
the teachers; rather they make negative comments to girls about kind of work/course girls 
should undertake. Some researchers (Nbina & Wagbara, 2012), however reported that 
girls did better than boys in students’ conceptual understanding of force and motion and 
that girls had greater influence on their attitude towards chemistry than boys. On the 
other hand, Madu (2004), and Iweka (2006), reported that boys achieved better than girls 
in sciences. Other researchers, Okeke (2007), and Onimisi (2006), showed that gender 
has insignificant effect on science achievement. Okoro (2011) opined that instructional 
method used in the classroom may influence gender and students’ academic achievement 
in science. Okoro argued that females performed better than males when co-operative 
learning strategy is used. On the other hand, when competitive or individualized learning 
strategy is used males did better than females. The varying results on gender effects 
create a need for further study. Also evidence from literature available to the researcher 
does not show that any conclusion has been reached on the influence of gender on 
students’ achievement, learning retention, and interest. 
 
2.4 Empirical Studies 
This section describes a review of related studies on the variables of this study. 
Gaps identified in the reviewed studies which the present study attempted to fill have 
been highlighted. 
Wachanga, Ronoh, and Keraro (2013) investigated the effects of using Mastery 
Learning (ML) teaching approach on secondary school students' achievement in Biology. 
The Solomon Four Group Non-equivalent Control Group research design was used for 
the study in which four co-educational secondary schools were purposively sampled in 
Bomet District, Kenya. The four schools were randomly assigned to four groups. 
Students in all the groups were taught the same biology content. Teachers in the 
experimental groups taught using ML approach while teachers in the control groups 
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taught using the conventional methods. The study focused on respiration topic and 
involved a sample of 167 Form Two students. After two weeks of teaching, all four 
groups were post-tested using Biology Achievement Test (BAT) which had a reliability 
coefficient of 0.79. Data were analyzed using ANOVA, t-test and ANCOVA to test the 
two null hypotheses. ANOVA was used to identify the difference in post-test mean scores 
between experimental and control groups. A t-test was used to test differences between 
the pre-test mean scores. ANCOVA was used to cater for initial differences in the 
treatment and the control groups. Results indicated that students taught using ML 
approach had significantly higher scores in BAT than those taught using conventional 
methods. In addition, the study established that there is no gender difference in 
achievement when ML is used. The researchers concluded that ML is an effective 
teaching approach which should be incorporated in the teaching of Biology. 
The above reviewed study was carried out in Bomet, Kenya; this study was 
carried out in Benue, Nigeria to ascertain what is obtainable here and provide a reliable 
assessment of the Nigerian context as it pertains to the use of mastery learning approach 
in biology teaching. Like the reviewed work, this study tested achievement in Biology 
but specific focus will be on a different topic which is Genetics.  This study also 
investigated gender differences in biology achievement when mastery learning is used. A 
different research design was used here. The reviewed study did not examine the effect of 
MLA on students’ interest which is one area the present study investigated.  
Abakpa and Iji (2011) in a study examined the effect of mastery learning 
approach (MLA) on senior secondary school students’ achievement in geometry. Non-
randomized pre-test post-test control group design was used. A sample of 270 out of 855 
students from 3 out of 26 secondary schools in Makurdi was used for the study. 
Instrument of data collection was Geometry Achievement Test (GAT), with a reliability 
index of 0.84 using Kuder –Richardson KR20. Research questions were answered with 
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means and standard deviations while Analysis of Covariance was used to test the 
hypotheses. The result revealed that students taught geometry with MLA improved in 
their achievement scores than those in Convention Teaching Approach (CTA) group in 
given tasks. Furthermore, the result showed that MLA improved the achievement scores 
of both male and female students in post-GAT. The non significant difference in the 
mean achievement scores is an indication that MLA minimizes gender difference. It was 
recommended that teachers should be encouraged to integrate MLA in their classrooms. 
While the study carried out by Abakpa and Iji (2011) was in Mathematics and 
covered only one local government area in Benue State, the present study is in Biology 
and covered a much larger area of study – an educational zone comprising nine local 
government areas also in Benue State, Nigeria. The present study also considered interest 
as a variable which was not investigated in the study by Abakpa and Iji. Interaction 
effects of gender and teaching approach on achievement, retention and interest are also 
analyzed in the present study. 
Using quasi-experimental non-randomized pretest-posttest control group design, 
Agboghoroma (2014) carried out a study aimed at finding the effects of Mastery 
Learning Approach (MLA) onstudents’ Achievement in Integrated Science. The 
population was JSS III Students of schools in Delta Central Senatorial District of Delta 
State, Nigeria. Purposive sampling technique was used to obtain a sample of four co-
educational secondary schools. Each school provided one JS III class for the study, hence 
a total of 120 students were involved. The students were taught the same Integrated 
Science topic of Drug Abuse and Metabolism in the Human body. In the experimental 
group MLA teaching method was used while the conventional method was used in the 
control group. The experimental group was exposed to MLA for a period of four weeks. 
Pretest was administered before treatment and a posttest after four weeks of treatment. 
The instrument used in the study was Integrated Science Achievement Test (ISAT) with a 
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reliability co-efficient alpha of 0.74. Data were analyzed using ANCOVA statistics. The 
hypotheses were tested at 0.05level of significance. The result of the study showed that 
MLA teaching method resulted in higher achievement. The researcher concluded that 
MLA is an effective teaching approach, which Integrated Science teachers should be 
encouraged to use and should be implemented in all teachers’ education programmes in 
Nigeria and other African nations. 
 The reviewed study was carried out on Integrated Science students in Delta State, 
Nigeria; the present study which is also in mastery learning effects, was carried out on 
Biology students in Benue State, Nigeria. While the reviewed study considered the effect 
of MLA only on students’ achievement, the present study attempted to fill the gap by 
investigating key variables of retention and students’ interest in Biology when mastery 
learning approach is used. 
In a study carried out at Bariga and Somolu Local Government Areas of Lagos 
State, Adeyemo and Babajide (2014) investigated the effect of Mastery Learning 
Approach (MLA) on students’ achievement in Physics. Using stratified random sampling, 
a total of 160 Senior Secondary school II Physics students from 4 selected Senior 
Secondary Schools were used for the study. The study answered two research questions 
and tested two hypotheses. The study was a non-randomized pre-test post-test control 
group design. Students in the experimental group were exposed to MLA teaching method 
while those in the control groups were exposed to the Conventional Teaching Method 
(CTM). The instruments used in the study were Physics Achievement Test (PAT) to 
measure students' achievement and a questionnaire on 4-point scale was used to measure 
their attitudes towards Physics. t-test and Analysis of Variance (ANOVA) were used in 
analyzing the data. The result showed that students exposed to MLA performed better 
than those taught using CTM. Also students with positive attitudes towards Physics 
performed better than those with negative attitudes towards Physics. Consequently, it was 
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recommended that MLA should be encouraged in schools for improved students’ 
achievement and positive attitude towards physics.  
Even though conducted in a different subject (Physics), the reviewed study is 
related to this present study as it investigated effect of MLA on students’ achievement. 
This study went further to investigate the effect of MLA on biology students’ retention of 
learnt content. Another gap identified in the reviewed study which the present study 
attempted to fill was the fact that gender effect was not examined. Adeyemo and 
Babajide examined the effect of students’ attitude towards physics on their performance; 
this study instead, investigated the effect of MLA on students’ interest in biology. 
Oluwatosin and Bello (2015) carried out a study titled ‘comparative effect of 
mastery learning and mind mapping approaches in improving secondary school students’ 
learning outcomes in Physics’. The study investigated the effect of Mastery Learning 
Approach (MLA) and Mind Mapping Approach (MMA) in improving students’ academic 
performance in Physics and also determined their effect in enhancing students’ retention 
of Physics concepts. This was with a view to ascertaining the teaching method with better 
students’ learning outcomes in Physics. The study adopted the non-equivalent pre-test, 
post-test control group quasi-experimental design. Simple random sampling technique 
was used to select three co-educational secondary schools in Ikere Local Government 
Area of Ekiti State in Nigeria. The sample for the study was 74 senior secondary school 
one (SS1) Physics students from the three selected secondary schools. Three intact 
classes were used for the study. The instrument used for data collection was "Physics 
Achievement and Retention Test" (PART). The study which had 2 hypotheses analyzed 
data collected using t-test and analysis of variance (ANOVA). The results showed that 
there was a significant effect of treatment on the academic performance of students 
taught with MLA, MMA and conventional method with students taught using MMA 
showing the best academic performance, followed by MLA and then Conventional. Also, 
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no significant effect of treatment was found in the retention ability of students taught with 
MLA and MMA with students from both methods having nearly the same mean score. 
The study concluded that both MLA and MMA could improve students’ learning 
outcomes in Physics; however, MMA could improve students’ learning outcomes better. 
Though location and subject areas differ, this work is relevant to the present study 
as it investigated effect of treatment of MLA on students’ achievement and retention 
when compared with the conventional approach. Like the reviewed work, the present 
study investigated effect of MLA on achievement and retention but in SSS2 Biology. 
Unlike Oluwatosin and Bello’s work which compared three instructional approaches 
(MMA, MLA and CTA), the present study concerned itself with comparison between 
Mastery Learning Approach and conventional teaching approach only. The reviewed 
study did not examine gender effects; this study on the other hand investigated the 
moderating effect of gender to provide a reliable assessment of what is obtainable in the 
study area. 
Wambugu and Changeiywo (2008) both of the Egerton University in Kenya 
investigated “Effects of Mastery Learning Approach on Secondary School Students’ 
Physics Achievement”. The study was Quasi-experimental and Solomon Four Non-
equivalent Control Group Design was used. The target population comprised secondary 
school students in Kieni East Division of Nyeri District, Egerton, Kenya. The accessible 
population was Form 2 students in district co-educational schools in the division. 
Purposive sampling was used to obtain a sample of four co-educational secondary 
schools. Each school provided one Form 2 Class for the study hence a total of 161 
students were involved. The students were taught the same Physics topic of Equilibrium 
and Centre of Gravity. In the experimental groups MLA teaching method was used while 
the Regular Teaching Method (RTM) was used in the control groups. The experimental 
groups were exposed to MLA for a period of three weeks. The researchers trained the 
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teachers in the experimental groups on the technique of MLA before the treatment. 
Pretest was administered before treatment and a post-test after three weeks treatment. The 
instrument used in the study was Physics Achievement Test (PAT) to measure students’ 
achievement. The study analyzed data using t-test, ANOVA and ANCOVA. The results 
of the study showed that MLA resulted in higher achievement but gender had no 
significant influence on their achievement. The researchers concluded that MLA is an 
effective teaching method, which physics teachers should be encouraged to use and 
should be implemented in all teacher education programmes in Kenya.  
The results of gender differences in achievement seem to be at variance with each 
other in various studies. This study like the above reviewed sought to ascertain if a 
difference exist in male and female students’ achievement in Biology in the study area 
when MLA is used.The reviewed study investigated effect of MLA on achievement only; 
the present study attempted to fill the gap by investigating the effect of MLA on learning 
retention and students’ interest in biology. 
Mitee and Obaitan (2015) carried out a study in Calabar, Rivers State, Nigeria to 
investigate the effect of mastery learning on senior secondary school students’ cognitive 
learning outcome in quantitative chemistry. They used Quasi-experimental control group 
design for the study. Four Secondary Schools were randomly selected and randomly 
assigned to experimental and control groups. A total of four hundred and one (401) 
chemistry students were used for the study. They collected data using a 25-item 
chemistry achievement test (CAT) drawn from stoichiometry and mole concept. Pretest 
was administered to both the experimental and control groups to ascertain if the two 
groups were comparable and have the same entry characteristics before the treatment. A 
post-test was administered to both groups after two weeks of exposing the experimental 
group to mastery learning and the control group to conventional teaching method. Data 
were analyzed using independent sample t-test. The mastery learning group had a 
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significantly higher mean score than the control group. About sixty nine percent (69%) of 
the students in the mastery learning group scored 80% and above, a score attainable by 
only 17.5% of the students in the control group. Similarly, about half (50%) of the 
students receiving conventional instruction scored between 40% and 49% whereas less 
than 1% of the students in the mastery learning group were in this group. The researchers 
concluded that mastery learning is a very effective method of teaching and better than the 
conventional teaching method and recommended that chemistry teachers should be 
encouraged to adopt it in order to enhance the cognitive learning outcome of students in 
quantitative chemistry. 
In addition to a difference in location, while the reviewed study investigated only 
students’ achievement, the present study investigated students’ achievement and retention 
of learnt content in Biology as retention is a key indicator of the effectiveness of any 
teaching and learning process. The reviewed study did not concern itself with effect of 
instructional approach on students’ interest; the present study attempted to fill that gap. 
The gap in gender effects was also filled by this study.  
Achufusi and Mgbemena (2012) carried out a study to investigate the effects of 
mastery learning approach on the academic achievement of Senior Secondary two 
students in Physics in Ogidi Education zone of Anambra State, Nigeria. The study used a 
pre-test, post-test quasi-experimental design. Concepts of Electricity and Circuits were 
taught. The population consisted of 513 male and female physics students of senior 
secondary schools II in the zone. Two out of ten schools in the area were randomly 
selected using purposive random sampling. The sample consisted of 20 males and 20 
females. Physics Achievement Test (PAT) was used to collect data and data was analyzed 
using mean, standard deviation and Z-test. The result obtained revealed that the 
experimental group achieved significantly (P<0.05) better than the control group. The 
female students achieved slightly higher than their male counterparts but the difference 
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was not significant at P=0.05. Implication of the findings is that mastery learning is seen 
to enhance learning greatly and recommendation is that mastery learning should be 
encouraged for use by teachers in place of the lecture method. 
Achufusi and Mgbemena’s study which was carried out on Physics students in 
Anambara State did not find gender to be significant in achievement of physics students 
taught using mastery learning; the present study attempted to find what the case might be 
with biology students in the study area of Benue state. The reviewed study paid attention 
to achievement only; this study went further to investigate students’ retention of learnt 
biology content  as well as students’ interest in biology when taught using mastery 
learning approach. 
In a study carried out at Ganye Educational Zone, Adamawa State, Nigeria, 
Filgona, Filgona, and Sababa (2017) investigated the effects of mastery learning strategy 
and learning retention on senior secondary school students’ achievement in physical 
geography. The study adopted the quasi experimental non-equivalent pre-test, post-test 
control group design. The Multi-stage sampling technique at four levels was used to 
select four co-educational secondary schools in Ganye Educational Zone in Nigeria. The 
sample for the study was 218 Senior Secondary School two (SS II) students offering 
Geography from four intact classes in the four selected secondary schools. The 
instrument used for data collection was “Physical Geography Achievement and Retention 
Test” (PGART). The reliability of the instrument was established using Kendall tau b 
statistic. This gave a reliability index of 0.74. Data collected were analyzed using Mann-
Whitney U and t-Test. The results showed that Mastery Learning Strategy has the 
potentials to improve students’ learning outcomes, retention and achievement in all 
spheres of cognitive domain in Physical Geography better than the Conventional Method. 
The researchers hence recommended the need to incorporate this teaching strategy during 
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instruction so that learners would be guided to learn meaningfully and be assisted to 
retain content learnt in Geography. 
 The reviewed study is relevant to this present study as it investigates learning 
outcomes, achievement and retention in SS2 students though in a different subject and 
study area. This study however, concerned itself with measuring students’ interest as a 
third variable and not learning outcomes. This study also improved on the reviewed study 
by attempting to provide a gender context to the use of mastery learning approach. 
Different statistical tools were used in the present study for data analysis. 
In a quasi-experimental study conducted in selected co-educational secondary 
schools in Nsit Ibom and Ibesikpo-Asutan Local Government Areas of Akwa Ibom State, 
Nigeria, Udo and Udofia (2014) investigated the effectiveness of mastery learning 
strategy in facilitating students’ achievement on the concepts of symbols, formulae and 
equations in chemistry compared with the traditional expository method given their 
gender and interest in the subject. One hundred and eighty-three SS2 chemistry students 
were used as sample. Three research questions were raised for answering and three null 
hypotheses were formulated for testing. Two instruments - Achievement Test on 
Chemistry (ATC), a 25 item, 4-option multiple choice test drawn from the concepts of 
Symbols, Formulae and Equations, and Students’ Interest Scale (SIS), a 20 item Likert 
scale developed for assessing students’ interest in chemistry with reliability co-efficient 
of 0.80 and 0.76, respectively, were used for data collection. Data collected were 
analyzed using Analysis of Covariance (ANCOVA). The results of analyses of data 
showed that students taught using mastery learning strategy performed significantly 
better than those taught using the traditional expository method; and that gender had a 
significant influence on the students' performance with the males outperforming their 
female counterparts. However, students' interest was not observed to be a significant 
determinant of the students' performance. Further analysis revealed that there was no 
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interaction effect of gender and teaching approach on students’ performance and interest. 
Consequently, it was recommended that teachers of chemistry should always adopt 
mastery learning strategy in teaching these concepts; and that earnest efforts should 
always be made to ensure gender friendly science classrooms. 
The study conducted by Udo and Udofia has found gender to be significant on 
students’ performance in favour of males; will the findings of the current study be in 
agreement or otherwise? Unlike the reviewed study which investigated effect of students’ 
interest in the subject (chemistry) on their achievement, this research work attempted to 
determine the effect of the use of instructional approach (treatment) on students’ interest 
in the subject (biology). 
Hussain and Ali (2012) investigated the role of computer assisted instruction 
(CAI) on the interest and retention of secondary school students. It was an experimental 
study conducted on the 80 female students of St. Helen High School in Pakistan. The 
sample was divided into control and experimental groups. One group (Control) was 
taught the course contents of physics with the traditional lecture method and the other 
group (experimental) was taught with the computer assisted instructions. After one month 
treatment both the groups were exposed to interest inventory. To check the retention a 
delayed post-test (retention test) was administered six weeks after the post-test. The 
results shows that in the computer assisted instructions the students showed more interest 
and they retained the concepts for a long period of time as compared to the traditional 
lecture method. When the location (Rural and Urban) differences were analyzed the 
result shows that there were significant location differences on the interest but not on 
retention of students. The researcher made no recommendations arising from the findings 
of the research. Like the reviewed study, the present study sought to compare effect of 
two different teaching approaches on students. This study which was carried out in 
Pakistan had only female students from the same school participating. The present study 
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used four co-educational schools with both male and female students participating 
because the moderating effect of gender was investigated. The reviewed study 
investigated the role of CAI on interest and retention in Physics while the present study 
investigated effect of MLA on interest and retention as well, but also includes 
achievement in Biology. Hussain and Ali (2012) found that teaching approach had 
significantly positive effect on students’ interest. What will be the effect of MLA on 
students’ interest in biology in the present study? 
Achor, Imoko, and Ajai (2010) investigated sex differentials in students’ 
achievement and interest in geometry using games and simulations technique. The 
sample group consisted of 287 senior secondary school (SSS I) students comprising 158 
boys and 129 girls from six out of the 46 secondary schools in Gwer-West LGA of Benue 
state, Nigeria. The study adopted a pre-test and post-test quasi-experimental design, 
where intact classes were assigned to experimental and control groups. Data generated 
using Geometry Achievement Test (GAT) and Geometry Interest Inventory (GII) were 
analyzed using descriptive statistics to answer research questions and Analysis of 
Covariance (ANCOVA) to test the hypotheses. Findings revealed that male and female 
students taught using games, and simulations did not differ significantly both in 
achievement and in interest. The researchers recommended that mathematics teachers 
should always use relevant games and simulations in teaching mathematics concepts but 
paying equal attention to the learning needs of both male and female students, and that 
school administrators should be encouraged to provide local games that could facilitate 
meaningful learning of mathematics.  
The reviewed research was conducted to investigate sex differentials in students’ 
interest when game and simulations technique is used in teaching and found no 
significant difference among males and females. The present study, among other things, 
sought to determine if there is any sex differential in students’ interest when MLA is used 
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in teaching. The reviewed study which is in geometry content of Mathematics used SS1 
students, while the present study is in genetics content of Biology and made use of SS2 
students. 
Tali (2017), investigated the effect of collaborative learning approach on JS2 
students’ achievement and interest in geometry in Plateau State using a quasi-
experimental design. The study further investigated interaction effect of strategy and 
gender on student’s achievement and interest. The study had 6 research questions and 6 
hypotheses. A sample of 221 JS2 students were selected from 2 schools each from the 3 
senatorial districts of Plateau State. Data were generated using Students’ Geometry 
Achievement Test (SGAT) and Students’ Geometry Interest Inventory (SGII) with a 
reliability coefficient of 0.97 and 0.89 respectively.  The study made use of mean and 
standard deviation to answer research questions while ANCOVA was used to test the 
hypotheses at 0.05 level of significance. Among other findings, the study revealed that 
there was no significant interaction effect of strategy and gender on students’ mean 
achievement scores nor on students’ mean interest ratings. The study recommended 
teachers should actively engage both male and female students in learning activities to 
avoid gender stereotyping during classes. 
This study is related to the present study as it made use of similar research design 
and statistical tools to investigate effects of a teaching approach on achievement and 
interest. The present study however goes further to investigate effects on retention of 
learnt content. The reviewed study was carried out in Plateau State while the present 
study is conducted in Benue State.  While the reviewed study made use of junior 
secondary school students, the present study sampled senior secondary school students. 
 
2.5 Summary 
This chapter concerned itself with the review of literature closely related to this 
research. The subject of the study was discussed in the light of five related theories 
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namely; Skinner’s operant conditioning theory, Bloom’s theory of mastery learning, 
Caroll’s theory on achievement, the Four-Phase model of interest development and 
Ebbinghaus’ Forgetting Curve Theory. 
The review of literature reveals that mastery learning takes into cognizance 
varying aptitude and comprehension levels of learners and provides for remediation while 
instilling the virtue of perseverance in continuing to work on content after receiving 
feedback of failure. Also highlighted is the fact that if students were normally distributed 
with respect to aptitude and are given uniform opportunities to learn, only few students 
would achieve mastery in their learning since the aptitude of each student will determine 
the degree of learning, which means students with high aptitude will perform well and 
those with low aptitude will perform poorly. On the other hand, if the students are given 
different opportunities to learn with time allowed for learning, and quality instruction that 
will match their need and situation; at least 80% or higher could achieve mastery in 
learning. 
Concepts reviewed in this chapter included the concept of mastery learning, 
achievement, retention, interest, and gender as a factor in achievement. Further 
understandings about mastery learning as identified in literature were briefly highlighted; 
these include key features of mastery learning approach, implementation of mastery 
learning approach, mastery learning approach and high standards, as well as advantages 
and disadvantages of mastery learning.  
The review of empirical studies discussed how this study fits into the body of 
already existing studies on mastery learning approach as it affects students’ achievement, 
content retention and interest. It is observed that all the reviewed studies found a 
significant difference in achievement and retention of students taught various subjects 
with mastery learning approach when compared to the conventional or regular teaching 
approach. The present study is interested in establishing a context specific database on 
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the effect of mastery learning approach on biology students’ achievement and content 
retention in the study area. Some studies found gender to be significant in determining 
students’ achievement, content retention and interest while others did not find any 
significant difference between male and female students. What will be the case in this 
study area?  
The available research literature does not indicate any work on the use of Mastery 
Learning Approach in improving achievement, retention and interest among students in 
secondary school Biology in the study area. This research study therefore attempted to fill 
these gaps in the body of knowledge, especially as the prospects of use of Mastery 
Learning Approach for improving students’ achievement and retention is shown in 
literature to be very high. 
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CHAPTER THREE 
RESEARCH METHOD 
 
3.1 Introduction 
This chapter presents the procedures and instruments employed in conducting this 
research. It describes the research design, area of study, population, sample and sampling, 
instrumentation, validation of the instrument, reliability, method of data collection, and 
method of data analysis. 
 
3.2 Research Design 
The research design adopted for this study was quasi-experimental, specifically, 
non-randomized pre-test, post-test control group design. This design is considered 
appropriate because it was not feasible for the researcher to have a complete 
randomization of the subjects as this will disrupt the normal classroom organization of 
the schools. Intact classes were randomly assigned to the experimental and control 
groups. Ali (2006) states that quasi-experimental design is a school friendly type of 
design without any disruption to the school class structure. Ali further reiterates that 
quasi-experimental design is used when respondents are pretested and the randomization 
of respondents in a study is not feasible. The independent variable of this study was 
Mastery Learning Approach (MLA) while the dependent variables were students’ 
achievement, retention and interest. 
 
3.3 Area of Study 
 The research was carried out in Benue state Education Zone C. This zone is made 
up of nine Local Government Areas (LGAs) namely Ado, Agatu, Apa, Obi, Ogbadibo, 
Ohimini, Oju,  Okpokwu, and Otukpo, with a population of 1.5 million ( National 
Population Census, 2006). The zone which lies within latitude 7o 9” North and longitude 
8o 4” East, is bounded to the North by Gwer LGA, a part of Zone B, and to the South by 
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Enugu State. The zone is bounded to the East by Cross River State and to the West by 
Ebonyi State. Education appears to be a major thriving industry as the zone is blessed 
with institutions of all levels – nursery, primary, secondary and tertiary, established by 
government, communities, religious organizations, and private individuals. This zone 
consists primarily of the Idoma and Igede speaking people. The zone has 96 government 
owned/grant-aided secondary schools with a student population of 28,974 (Benue State 
Teaching Service Board Statistical Unit, 2017). Literature available to the researcher did 
not reveal record of any empirical study on the effect of mastery learning approach on 
senior secondary school students’ achievement, retention and interest in the zone and 
there seem to be a scarcity of this kind of work in the zone. This study therefore sought to 
fill that gap. 
 
3.4 Population 
The population for this study consisted of 4,474 SS II students in the 96 
government/grant-aided secondary schools in the study area (Benue State Teaching 
Service Board Statistical Unit, 2017). 
 
3.5 Sample and Sampling 
(a) Sample 
The sample for this study comprised 149 Senior Secondary II students drawn 
from intact classes in the four selected schools. This was made up of 72 students for the 
experimental group and 77 students for the control group. This sample was arrived at by 
using all the SS 2 biology students from the four schools selected for this study. 
Specifically, there were 91 male and 58 female students (See Appendix O; p. 161). 
(b) Sampling 
The multi-stage sampling technique was used to obtain the sample as more than 
one sampling technique was adopted at various stages of selection. Precisely, simple 
73 
 
random sampling was used to draw two out of the nine LGAs in the zone using the hat-
and-draw without replacement method. The name of each local government area was 
written on a piece of paper, folded and dropped in a hat. With closed eyes, one piece of 
the folded paper was picked from the hat. Without replacing the picked paper, the pieces 
of paper in the hat were shuffled again and with eyes closed, another piece was picked. 
Two schools were purposively chosen from each of the two selected LGAs 
making a total of four schools. The schools were chosen based on the following criteria: 
(a) they are co-educational; since gender is a moderating variable (b) they have at least 
one professional biology teacher with either a B.Ed or B.Sc (Ed) qualification.  
The choice of which of the two schools in each local government to be allocated 
to experimental and control groups was done by a flip of the coin. The schools that turned 
head of coin formed the experimental group, while tails formed the control group. 
 
3.6 Instrumentation 
 The instruments used for this study are Genetics Achievement Test (GAT) and 
Biology Interest Scale (BIS). GAT was used to measure the students’ achievement and 
retention, while BIS was used to measure students’ interest in Biology.  
(a) Genetics Achievement Test (GAT) 
The GAT consisted of 35 multiple choice test items on Genetics (Transmission 
and expression of characters, Chromosomes – basis of heredity, Probability in Genetics, 
and Genetic Engineering). Each item had four options (A, B, C, D) from which students 
were required to circle one. Each item scored two marks, making a total of 70 marks 
obtainable. The test items were constructed based on Bloom’s taxonomy of educational 
objectives: knowledge, comprehension, application, analysis, synthesis and evaluation. 
Knowledge, comprehension and application, are categorized under low cognitive domain, 
while analysis, synthesis and evaluation are categorized under high cognitive domain. 
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The GAT was used to measure the students’ achievement prior to the commencement of 
the study and after treatment. The GAT used for pre-test was re-organized to form the 
post-test version and was further re-organized and administered as the retention test. (See 
Appendices D and F; pp. 139 and 145).  
(b) Biology Interest Scale (BIS) 
 The Biology Interest Scale (BIS) comprised 20 items covering student’s interest 
in biology. It was a four-point scale of the form Strongly Agree (SA), Agree (A), 
Disagree (D), and Strongly Disagree (SD). The items were weighted 4, 3, 2, 1. A strong 
agreement with a positive item earned the respondent 4 marks. Similarly, a strong 
disagreement to a negative statement scored 4 marks. Thus, response to a positive 
statement had the mark sequence of 4, 3, 2, 1; while that of a negative statement was 
scored in a reverse order of 1, 2, 3, 4. (See Appendix K; p. 151). 
(c) Lesson Plans 
The two sets of lesson plans which were prepared by the researcher had the same 
objectives and content, but differed from one another in structure and mode of 
presentation to the student. One was designated the conventional approach while the 
second made provision for administration of formative tests, re-teaching and re-mediation 
reflecting the mastery learning approach. The Mastery Learning lesson plan was 
characterized by clear objectives, initial instruction, formative testing, re-teaching and 
remediation. (See Appendices B and C, pp. 127 and 133).  
 
3.6.1 Validation of Instruments 
 Face and content validation were carried out on the instruments for this study. The 
Genetics Achievement Test (GAT) was validated by one Test and Measurement expert 
from the Federal University of Agriculture, Makurdi, and two Science Education experts, 
one each from the Benue State University Makurdi, and the Federal University of 
Agriculture, Makurdi, Benue State. The experts checked the face and content validity of 
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the instrument, commented on Genetics Achievement Test (GAT) items, made comments 
on the lesson plans, vetted GAT Marking Scheme, and made suggestions on other general 
information which were useful for the success of the study. All three validators agreed 
that the lesson plans were adequate in both scope and content and the objectives were 
achievable. The validators also stated that test items were relevant and appropriate; 
language construct is simple and conveys meaning without any ambiguity. However a 
few errors highlighted by validators in the marking scheme were corrected. The lesson 
plans were also given to three experienced biology teachers for vetting. The vetting took 
cognizance of the behavioural objectives and the content required for their achievement. 
Some of the comments made include the need to attach a Table of Specification, and to 
carry out psychometric analysis on GAT. Appropriate corrections were made to the test 
items and adjustments made to the lesson plans where the attention of the researcher was 
drawn to by the valuators. (See Appendix M; pp. 155-159). 
Psychometric analysis was carried out on GAT items (see Appendix J, p. 149). 
This involves an assessment of the adequacy of each item that makes up the test. The 
adequacy of the test was done using statistical qualities namely Item Difficulty Index, 
Item Discrimination Index, and Item Distracter Index of the options A, B, C, D. 
According to Emaikwu (2012), Item Difficulty Index within the range of 0.30 to 0.70 is 
acceptable and Item Discrimination Index within a range 0.25 to 1.00 is considered 
adequate. For Distracter Index, the value ranges from -1.00 to 1.00. A positive value 
indicates that the distracter is bad since it is chosen by more of the candidates in the high 
ability group. A negative value of index indicates that the distracter is good since it is 
chosen mostly by candidates in the low ability group. A zero Distracter Index indicates 
that the distracter does not confuse anybody therefore any option with negative Distracter 
Index is desirable and most acceptable within the range -1.00 to -0.05. After the 
psychometric analysis, the number of GAT items accepted totaled 35 in number.  
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The Biology Interest Scale (BIS) was validated by one expert in Education 
Psychology and one expert in Guidance and Counseling both of the Benue State 
University, Makurdi. Comments from the validation indicate that BIS items are clear, 
readable and free from ambiguity for the level of students they were proposed to be 
tested; they conform to the subject matter that they seek to test; and that the items test the 
basic ideas and concepts of the study. The validators also gave further suggestions 
including creating some sort of balance between positive and negative items, deleting 
repeated ideas, and rephrasing of some items. All corrections have been effected 
appropriately thus reducing the items from 50 to 20.  
 
3.6.2 Reliability 
 Trial testing of GAT and BIS was carried out using 30 SS2 students of Ito 
Community Secondary School Okpokwu-Ito; a school in Zone C that will not participate 
in the study but has characteristics similar to the study sample schools. GAT was 
administered to the students and data collected. Kuder-Richardson Formula 21 (K - R21) 
was then used to calculate the reliability of the instrument. A reliability coefficient of 
0.74 was obtained for GAT (see Appendix I; p. 148). This confirmed a good reliability of 
the instrument as the reliability coefficient value is close to +1(Emaikwu, 2012). K-R21 
was used because the reliability of the test was estimated from a single administration of 
the test and the items were dichotomously scored (right or wrong; 0 or 1). 
 To obtain the internal consistency of the Biology Interest Scale (BIS), the 
instrument was administered and scored appropriately, and the data obtained were 
analyzed using Cronbach’s Alpha statistic. A reliability coefficient of 0.86 was obtained 
(see Appendix L; p. 153). 
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3.7 Method of Data Collection 
 After identifying the sampled schools for the study, the researcher trained the 
Biology teachers who served as research assistants. The assistants were professional 
Biology teachers in the participating schools with either a B.Ed or B.Sc(Ed) qualification. 
Two teachers for the experimental group were trained in the effective implementation of 
Mastery Learning Approach, while the other two teachers used the conventional teaching 
approach for the control group.  
Training Guide 
Orientation for conventional teachers lasted for one day of two and a half hours 
session. They were given the prepared lesson plans to follow to ensure uniform coverage 
of the content. The training for Mastery Learning teachers lasted for three days of two 
and a half hours training sessions after classes each day in order not to interrupt their 
lessons. The training emphasized on teachers’ and students’ classroom activities and 
participation with practical demonstrations and role play. They were oriented on the 
objectives of the experiment, the principles of mastery learning approach, as well as its 
implementation process. Generally, training sessions included discussions on 
administration of GAT and BIS, genetics content to be taught, lessons plans, timing and 
method of instructional delivery as well as evaluation (See Appendix N; p. 160). 
 
3.7.1 Experimental Procedure 
The test items were the same for both experimental and control groups. The pre-
test scores were compared to find if both experimental and control groups were 
equivalent before exposure to treatment. The post-test items were also the same for both 
groups but were reshuffled before administration. The post-test achievement scores were 
compared with pre-test achievement scores to determine the effects of treatment. Post 
post-test scores were used to determine students’ retention of learnt content for both 
experimental and control groups. 
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The research assistants administered GAT and BIS as pre-test to the two groups 
and handed over the scripts to the researcher for marking and grading. The students were 
subjected to three weeks teaching period after which a post-test was administered. 
Retention test was administered two weeks after the post-test. The research assistant in 
each school helped to collect the data under the supervision of the researcher. The 
researcher afterwards marked the scripts followed by grading, recording, and analyses.  
In the conventional approach, the teacher directed the teaching learning process 
and learners just listened and took notes. The focus here laid solely in knowledge 
transmission in an effort to cover the contents expediently without necessarily paying 
attention to whether learners understood or not. Teachers in this group abided strictly to 
the guidelines provided in the lesson plans for Conventional Approach. 
This study adopted the Baltimore plan for the implementation of mastery learning 
approach. Between 1989 to 1993, the Baltimore City Public Schools, United States of 
America (USA), implemented a Mastery Learning programme in schools throughout the 
Eastern District for five years. The procedures and method which they found to be most 
effective in utilizing and applying Mastery Learning as an instructional strategy are 
highlighted below and guided teaching and learning for the experimental group, while 
students in the control group were taught conventionally as usually observed in schools. 
Details of the experimental procedure are explained below. 
Teachers in the experimental group began each lesson by clearly stating the 
behavioural objectives for unit and defining exactly what the students are expected to 
learn. The teachers then presented the lesson the way s/he would normally, remembering 
to teach toward the objectives and engaging the students in activities. Teachers then 
summarized the lesson to helps students to be very clear about what it is that they have 
learnt, and to monitor progress. The students took notes in their notebooks. In addition, 
teacher usually asked a series of questions, which can be answered by a show of hands. 
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For example, "What did we learn today? Who thinks that he or she did not get it? Where 
is the confusion?" 
Each unit was immediately followed by formative assessments. The formative test 
showed how well the students have grasped the learning objectives. The purpose of the 
formative test was to quickly and systematically identify what the particular areas of 
problem were, so that appropriate correctives could be applied to them. The point of the 
test was to give the students and teacher immediate and specific feedback as to what has 
been learned and what has not. Teachers ensured to test for only the knowledge and 
performance stated in the objectives, and also ensured to test for all the knowledge and 
performance stated in the objectives. The tests were marked and returned the same day. 
In grading, teachers used the term "mastery" instead of "pass." The results of formative 
tests were used to provide supplementary instruction, or corrective activities to help the 
students who did not score up to 70% in the test. Students were also encouraged to 
review on their own. Then provision was made for these students to take a re-test. 
Strategies for re-teaching activities included one or more of the following: Re-teaching, 
Using individual tutoring, Homework (individual study), and Peer tutoring sessions 
where students who achieved mastery volunteered to help those who did not.  
The teachers ensured that at least 70% of the students achieved at least 70% of the 
objectives as measured by the formative test, before moving on to the next unit. This 
process was observed repeatedly until all the lesson units were covered. 
The post-test was administered to both the experimental and control groups to 
determine the achievement of the learners after exposure to MLA. Test items were re-
organized to form a retention test which was administered to both experimental and 
control groups two weeks after instruction and post-test. 
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Control of Extraneous Variables 
 A number of steps were taken to control some variables that constituted threats to 
the validity of the study. The measures helped in controlling and minimizing extraneous 
variables in the course of data collection. These variables included teacher variable, effect 
of pre-test on post-test, subjects interaction and Hawthorne effect. 
(i) Teacher Variable: in order to avoid a situation where students will fail to give 
adequate attention to the researcher as an external agent, the students’ regular biology 
teachers were used for both experimental and control groups. Also, lesson plans were 
prepared by the researcher and handed over to the participating teachers. The essence was 
to reduce research assistant teachers’ effect on lesson presentation. The research 
assistants were also trained by the researcher to ensure that the right things are done in 
terms of instructional content and delivery. 
(ii) Effect of pre-test on post-test: The period between the pre-test and post-test was 
three weeks. This period was considered long enough to prevent the pre-test from 
affecting the post-test scores or to interfere with the experimental treatment. Post-test 
items were the reshuffled version of the pre-test. 
(iii) Subjects Interaction: The interaction of subjects in the control and experimental 
groups can change the result of the experiment. To prevent this, only one intact class was 
used from each sample school. Also experimental and control schools were at different 
locations, to avoid room for such interaction. 
(iv) Hawthorne effect: This describes the situation when the students become conscious 
that they are being used for experimental purpose. The use of regular teachers helped to 
remove such consciousness. 
A diagrammatic flow of the experimental procedure is shown as Figure 4 on page 176. 
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3.8 Method of Data Analysis 
  The data for this study were gathered through the administration and scoring of 
GAT and BIS. Descriptive statistics of Means and Standard Deviation were used to 
answer the research questions while Analysis of Co-variance (ANCOVA) was used to 
test the hypotheses at 0.05 level of significance. The choice of ANCOVA was because 
the study is a quasi-experimental design which involves the comparison of the means of 
two independent variables affecting the dependent variables. Also, the use of ANCOVA 
statistically eliminates bias in the entry abilities of the experimental and control groups 
that extraneous variable control measures cannot properly address due to the use of intact 
classes. By eliminating such bias, the precision of the experiment was increased. When 
random sampling and assigning of subjects into groups is not possible, analysis of 
covariance (ANCOVA) procedure which allows for pre-testing to ascertain the 
homogeneity of groups becomes a good alternative (Emaikwu, 2012).  
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CHAPTER FOUR 
ANALYSIS, INTERPRETATION AND DISCUSSION 
 
4.1 Introduction 
This chapter presents statistical analysis of data collected for this study and the 
interpretations based on the research questions and hypotheses. Following these is the 
discussion of research findings. 
 
4.2 Analysis and Interpretation 
In this section, analysis of data collected and interpretation of the findings are 
presented. The research questions are answered followed by the testing of the hypotheses. 
 
4.2.1 Research Question 1 
What is the difference in the mean achievement scores of students taught biology 
using the Mastery Learning Approach and those taught using the conventional approach? 
Table 1: Mean Achievement Scores and Standard Deviations (Pre-test, Post-test) of 
Students for the Experimental and Control Groups 
Group N       PreGAT 
x̅              σ 
   PostGAT 
x̅              σ 
Mean 
Gain 
Experimental 72 8.51 2.27 57.88 5.15 49.37 
Control 77 8.54 2.04 38.05 6.29 29.51 
Mean Difference  0.03  19.83  19.86 
 
 Table 1 shows the difference in the mean between the two groups at pre-test as 
0.03 while at post-test, it was 19.83. The mean gain of the experimental group was 49.37 
while that of the control groups was 29.51.The difference in the mean gains between the 
experimental and control groups was 19.86 in favour of the experimental group. This 
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means that students in the experimental group achieved more in genetics than those in the 
control group. 
 
4.2.2 Hypothesis 1 
There is no significant difference in the mean achievement scores of secondary 
school students taught biology using Mastery Learning Approach and their counterparts 
taught with the conventional approach. 
Table 2: Summary of One-way ANCOVA on the Effect of Teaching Approach on 
Students’ Achievement in Genetics 
Source Type III Sum of 
Squares 
df Mean Square F Sig. Eta 
Squared 
Corrected Model 15128.323(a) 4 3782.081 123.326 .000 .774 
Intercept 16289.328 1 16289.328 531.161 .000 .787 
PreGAT 250.978 1 250.978 8.184 .005 .054 
Method 13554.126 1 13554.126 441.972 .000 .754 
Error 4416.106 144 30.667    
Total 357676.000 149     
Corrected Total 19544.430 148     
 
Table 2 reveals that F(1,144) = 441.97 and p = 0.00. Since p < 0.05, the set 
significance level, the study finds the test statistic significant. The null hypothesis which 
states that there is no significant difference in the mean achievement scores of secondary 
school students taught biology using Mastery Learning Approach and their counterparts 
taught with the conventional approach was rejected. The study therefore concludes that 
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there is a significant difference in the mean achievement scores of SS 2 students in the 
experimental group and their counterparts in the control group. The Eta squared value 
was 0.754 indicating that 75.4% of the scores explain the difference between the two 
groups at the post-test. 
 
4.2.3 Research Question 2 
What is the difference in the mean achievement scores of male and female 
students taught biology using the Mastery Learning Approach? 
Table 3: Mean Achievement Scores and Standard Deviations (Pre-test, Post-test) of Male 
and Female Students in the Experimental Group 
Gender N PreGAT 
x̅              σ 
     PostGAT 
x̅                   σ 
Mean 
Gain 
Male 47 8.62 2.24 57.74 5.33 49.12 
Female 25 8.32 2.35 58.16 4.89 49.84 
Mean Difference  0.30  0.42  0.72 
 
 Table 3 shows the difference in the mean between male and female students in the 
experimental group at pre-test as 0.30 while at post-test, it was 0.42. The mean gain of 
male students was 49.12 while that of the female students was 49.84. The difference in 
the mean gains between male and female students in the experimental group was 0.72 in 
favour of the female students. This means that female students in the experimental group 
achieved more in genetics than their male counterparts. 
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4.2.4 Hypothesis 2 
There is no significant difference in the mean achievement scores of male and 
female secondary school students taught biology using Mastery Learning Approach. 
Table 4: Summary of One-way ANCOVA on the Effect of MLA on Male and Female 
Students’ Achievement in Genetics 
Source Type III Sum 
of Squares 
Df Mean Square F Sig. Eta 
Squared 
Corrected Model 101.972(a) 2 50.986 1.971 .147 .054 
Intercept 13516.340 1 13516.340 522.440 .000 .883 
PreGAT 99.157 1 99.157 3.833 .054 .053 
Gender 5.286 1 5.286 .204 .653 .003 
Error 1785.139 69 25.872    
Total 243168.000 72     
Corrected Total 1887.111 71     
 
Table 4 shows that F(1,69) = 0.204 and p = 0.65. Since p > 0.05, the study therefore 
finds the test statistic not to be significant. The null hypothesis which states that there is 
no significant difference in the mean achievement scores of male and female secondary 
school students taught biology using Mastery Learning Approach was not rejected. This 
indicates that the difference in mean achievement scores between male and female 
students in the experimental group was not statistically significant. Thus, gender was not 
a significant factor in terms of students’ achievement in GAT when taught using MLA. 
The Eta squared value was 0.003 which confirms that there was only 0.3% variation 
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between male and female students at post-test for the experimental group. Hence, both 
male and female students equally benefitted from the approach. 
 
4.2.5 Research Question 3 
What is the difference between the mean retention scores of students taught 
biology using Mastery Learning Approach and those taught using conventional 
approach? 
Table 5: Mean Retention Scores and Standard Deviations of Students in Post-post-test 
(Retention Test) for Experimental and Control Groups. 
Group N            x̅                   σ 
Experimental 72 55.17 5.92 
Control 77 31.22 5.89 
Mean Difference  23.95  
 
 Table 5 presents the mean retention scores and standard deviations of students in 
the retention test for experimental and control groups. The mean difference between the 
experimental group and the control group is 23.95 in favour of the experimental group. 
This means that students in the experimental group retained more of the genetics content 
taught when compared with students in the control group. 
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4.2.6 Hypothesis 3 
There is no significant difference in the mean retention scores of secondary school 
students taught biology using Mastery Learning Approach and their counterparts taught 
with the conventional approach. 
Table 6: Summary of One-way ANCOVA on the Effect of Teaching Approach on 
Students’ Retention in the Experimental and Control Groups. 
Source Type III Sum 
of Squares 
df Mean 
Square 
F Sig. Eta 
Squared 
Corrected Model 21436.284(a) 4 5359.071 153.779 .000 .810 
Intercept 15888.420 1 15888.420 455.921 .000 .760 
PreGAT 8.417 1 8.417 .242 .624 .002 
Method 20675.455 1 20675.455 593.286 .000 .805 
Error 5018.267 144 34.849    
Total 299296.000 149     
Corrected Total 26454.550 148     
 
 Table 6 shows that F(1,144) = 593.29 and p = 0.00. Since the significant value for 
method p < 0.05, the test statistic is considered to be significant. The null hypothesis of 
no significant difference in the mean retention scores of secondary school students taught 
biology using Mastery Learning Approach and their counterparts taught with the 
conventional approach was rejected. This means that the difference in mean retention 
scores of students taught using MLA and students taught using the conventional approach 
was statistically significant. Thus teaching approach was a significant factor in terms of 
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students’ retention of taught genetics content. Eta squared value of 0.805 confirms that 
there was 80.5% variation in retention scores between the two groups. 
 
4.2.7 Research Question 4 
What is the difference in the mean retention scores of male and female students 
taught biology using the Mastery Learning Approach? 
Table 7: Mean Retention Scores and Standard Deviations of Male and Female Students 
in the Experimental Group 
Gender N            x̅                   σ 
Male 47 54.34 5.62 
Female 25 56.72 6.27 
Mean Difference  2.38  
 
 Table 7 presents the mean retention scores and standard deviations of male and 
female students in the retention test for the experimental group. The mean difference 
between male and female students is 2.38 in favour of the female students. This means 
that female students in the experimental group retained more of the genetics content 
taught when compared with their male counterparts in the same group. 
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4.2.8 Hypothesis 4 
There is no significant difference in the mean retention scores of male and female 
secondary school students taught biology using Mastery Learning Approach. 
Table 8: Summary of One-way ANCOVA on the Effect of MLA on Students’ Retention  
Source Type III Sum of 
Squares 
df Mean 
Square 
F Sig. Eta 
Squared 
Corrected Model 97.161(a) 2 48.581 1.403 .253 .039 
Intercept 15053.177 1 15053.177 434.801 .000 .863 
PreGAT 4.755 1 4.755 .137 .712 .002 
Gender 89.438 1 89.438 2.583 .113 .036 
Error 2388.839 69 34.621    
Total 221608.000 72     
Corrected Total 2486.000 71     
 
Table 8 shows that F(1,69) = 2.58 and p = 0.113. The significant value for gender p 
= 0.113 > 0.05 which is the set significance level for the study. The study therefore finds 
the test statistic not to be significant. The null hypothesis which states that there is no 
significant difference in the mean retention scores of male and female secondary school 
students taught biology using Mastery Learning Approach was not rejected. This 
indicates that the difference in mean retention scores between male and female students 
in the experimental group was not statistically significant. Thus, gender was not a 
significant factor in terms of students’ retention of genetics content when taught using 
MLA. The Eta squared value was 0.036 which confirms that there was only 3.6% 
variation between male and female students’ retention scores for the experimental group. 
Hence, both male and female students equally benefitted from the approach as regards 
retention of taught content. 
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4.2.9 Research Question 5 
What is the difference between the mean interest rating scores of students taught 
biology using Mastery Learning Approach and those taught using conventional 
approach? 
Table 9: Mean Interest Rating Scores and Standard Deviations (Pre-test, Post-test) of 
Students in Experimental and Control Groups 
Group N        PreBIS 
x̅                 σ 
       PostBIS 
 x̅                 σ 
 
Mean 
Gain 
Experimental 72 2.32 0.26 2.83 0.24 0.51 
Control 77 2.32 0.26 2.40 0.24 0.08 
Mean Difference  0.00  0.43  0.43 
 
 Table 9 shows the difference in the mean interest rating scores between the two 
groups at pre-test as 0.00 while at post-test, it was 0.43. The mean gain of the 
experimental group was 0.51 while that of the control group was 0.08. The difference in 
the mean gains between the experimental and control groups was 0.43 in favour of the 
experimental group. This means that even though the interest rating was the same at pre-
test, students in the experimental group showed high interest in biology than those in the 
control group at post-test. 
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4.2.10  Hypothesis 5 
There is no significant difference in the mean interest ratings of students taught 
biology using Mastery Learning Approach and their counterparts taught with the 
conventional approach. 
Table 10: Summary of One-way ANCOVA on the Effect of Teaching Approach on 
Students’ Interest for Experimental and Control Groups 
Source Type III Sum 
of Squares 
Df Mean 
Square 
F Sig. Eta 
Squared 
Corrected Model 7.052(a) 4 1.763 30.567 .000 .459 
Intercept 11.143 1 11.143 193.197 .000 .573 
PreBIS .011 1 .011 .195 .660 .001 
Method 6.837 1 6.837 118.552 .000 .452 
Error 8.305 144 .058    
Total 1029.890 149     
Corrected Total 15.357 148     
 
Table 10 shows that F(1,144) = 118.55 and p = 0.00. Since the significant value for 
method p = 0.00 < 0.05, the test statistic is considered to be significant. The null 
hypothesis of no significant difference in the mean interest ratings of secondary school 
students taught biology using Mastery Learning Approach and their counterparts taught 
with the conventional approach was rejected. This means that the difference in mean 
interest rating scores of students taught using MLA and students taught using the 
conventional approach was statistically significant. Thus teaching approach was a 
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significant factor in terms of students’ interest in biology. Eta squared value of 0.452 
confirms that there was 45% variation in interest rating between the two groups. 
 
4.2.11  Research Question 6 
What is the difference between the mean interest rating scores of male and female 
students taught biology using Mastery Learning Approach? 
Table 11: Mean Interest Rating Scores and Standard Deviations (Pre-test, Post-test) of 
Male and Female Students in the Experimental Group 
Gender N          PreBIS  
  x̅                σ 
 
     PostBIS 
  x̅               σ 
 
Mean 
Gain 
Male 47 2.37 0.25 2.82 0.25 0.45 
Female 25 2.22 0.24 2.86 0.22 0.64 
Mean Difference  0.15  0.04  0.19 
 
 Table 11 presents the mean interest rating scores and standard deviations of male 
and female students in the pre-test and post-test for the experimental group. The 
difference in the mean interest rating scores between male and female students at pre-test 
was 0.15 while at post-test, it was 0.04. The mean gain of male students was 0.45 while 
that of the female students was 0.64. The difference in the mean gains between male and 
female students was 0.19 in favour of female students. This means that female students in 
the experimental group showed high interest in biology when compared with their male 
counterparts. 
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4.2.12  Hypothesis 6 
There is no significant difference in the mean interest ratings of male and female 
students taught biology using Mastery Learning Approach.  
Table 12: Summary of One-way ANCOVA on the Effect of MLA on Male and Female 
Students’ Interest in the Experimental Group 
Source Type III Sum 
of Squares 
Df Mean 
Square 
F Sig. Eta 
Squared 
Corrected Model .020(a) 2 .010 .171 .843 .005 
Intercept 6.720 1 6.720 113.097 .000 .621 
PreBIS .001 1 .001 .011 .916 .000 
Gender .016 1 .016 .271 .604 .004 
Error 4.100 69 .059    
Total 582.120 72     
Corrected Total 4.120 71     
 
Table 12 shows that F(1,69) = 0.271 and p = 0.60. Since the significant value for 
method p = 0.60 > 0.05, the test statistic is considered to be not significant. The null 
hypothesis of no significant difference in the mean interest ratings of male and female 
students taught biology using Mastery Learning Approach was not rejected. This means 
that the difference in mean interest rating scores of male and female students taught using 
MLA was not statistically significant. Thus gender was not a significant factor as regards 
students’ interest in biology when taught using MLA. Eta squared value of 0.004 
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confirms that there was 0.4% variation in interest rating between male and female 
students in the experimental group. 
 
4.2.13  Research Question 7 
What is the interaction effect of gender and teaching approach on secondary 
school students’ mean achievement in biology? 
 
Figure 6: Interaction Effect of Gender and Teaching Approach on Students’ Mean 
Achievement 
 Figure 6 presents the profile of the interaction effect of teaching approach and 
gender on senior secondary two students’ mean achievement in biology. The graph lines 
of male and female students do not intercept. This suggests that there is no interaction 
between teaching approach and gender on students’ mean achievement. This implies that 
the female students do not consistently achieve higher than their male counterparts in 
biology.  
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4.2.14  Hypothesis 7 
There is no significant interaction effect of gender and teaching approach on 
students’ achievement in biology. 
Table 13: Summary of One-way ANCOVA on the Interaction Effect of Gender and 
Teaching Approach on Students’ Achievement in Biology 
Source Sum of Squares df Mean 
Square 
F Sig. Eta 
Squared 
Corrected Model 15128.323(a) 4 3782.081 123.326 .000 .774 
Intercept 16289.328 1 16289.328 531.161 .000 .787 
PreGAT 250.978 1 250.978 8.184 .005 .054 
Method 13554.126 1 13554.126 441.972 .000 .754 
Gender 161.295 1 161.295 5.259 .023 .035 
Method * Gender 84.761 1 84.761 2.764 .099 .019 
Error 4416.106 144 30.667    
Total 357676.000 149     
Corrected Total 19544.430 148     
 
Table 13 reveals F(1,144) = 2.76 and p = 0.09 for gender and approach interaction 
effect. Since p > 0.05, the study concludes that there was no significant interaction effect 
of gender and teaching approach on students’ achievement in GAT. Eta squared value of 
0.019 confirms that there was 1.9% variation in achievement scores between male and 
female students in the experimental group. Therefore, the null hypothesis of no 
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significant interaction effect of gender and teaching approach on students’ mean 
achievement in biology was not rejected. 
 
4.2.15  Research Question 8 
What is the interaction effect of gender and teaching approach on students’ 
retention of biology content? 
 
Figure 7: Interaction Effect of Gender and Teaching Approach on Students’ Mean 
Retention Scores 
 Figure 7 presents the profile of the interaction effect of gender and teaching 
approach on students’ mean retention scores. The graph lines of male and female students 
did not intercept which suggests that there was no interaction effect between gender and 
teaching approach on students’ retention of taught biology content.  
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4.2.16 Hypothesis 8  
There is no significant interaction effect of gender and teaching approach on 
students’ retention of biology content. 
Table 14: Summary of One-way ANCOVA on the Interaction Effect of Gender and 
Teaching Approach on Students’ Retention of Biology Content 
Source Type III Sum 
of Squares 
Df Mean 
Square 
F Sig. Eta 
Squared 
Corrected Model 21436.284(a) 4 5359.071 153.779 .000 .810 
Intercept 15888.420 1 15888.420 455.921 .000 .760 
PreGAT 8.417 1 8.417 .242 .624 .002 
Method 20675.455 1 20675.455 593.286 .000 .805 
Gender 56.121 1 56.121 1.610 .206 .011 
Method * Gender 45.729 1 45.729 1.312 .254 .009 
Error 5018.267 144 34.849    
Total 299296.000 149     
Corrected Total 26454.550 148     
 
 Table 14 reveals that F(1,144) = 1.31 and p = 0.25 for gender and teaching approach 
interaction effect. Since p > 0.05, the study finds no interaction effect. The study 
therefore, concludes that there was no significant interaction effect of gender and 
teaching approach on students’ retention of taught content as measured by Post-postGAT. 
The null hypothesis of no significant interaction effect of gender and teaching approach 
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on students’ retention in biology was not rejected. Eta squared value of 0.009 confirms 
that was interaction effect of only 0.9%. 
4.2.17  Research Question 9 
What is the interaction effect of gender and teaching approach on students’ interest in 
secondary school biology? 
 
Figure 8: Interaction Effect of Gender and Teaching Approach on Students’ Mean 
Interest Ratings in Biology 
 Figure 8 presents the profile of the interaction effect of gender and teaching 
approach on students’ interest ratings in biology. The graph lines of male and female 
students intercepted which suggests that there was some interaction effect between 
gender and teaching approach on students’ interest ratings. 
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4.2.18  Hypothesis 9 
There is no significant interaction effect of gender and teaching approach on 
students’ interest in secondary school biology. 
Table 15: Summary of One-way ANCOVA on the Interaction Effect of Gender and 
Teaching Approach on Students’ Mean Interest Ratings in Biology 
Source Type III Sum 
of Squares 
Df Mean 
Square 
F Sig.  Eta 
Squared 
Corrected Model 7.052(a) 4 1.763 30.567 .000 .459 
Intercept 11.143 1 11.143 193.197 .000 .573 
PreBIS .011 1 .011 .195 .660 .001 
Method 6.837 1 6.837 118.552 .000 .452 
Gender 4.20 1 4.20 .001 .979 .000 
Method * Gender .053 1 .053 .922 .339 .006 
Error 8.305 144 .058    
Total 1029.890 149     
Corrected Total 15.357 148     
 
 Table 15 reveals that F(1,144) = 0.92 and p = 0.34 for gender and teaching approach 
interaction effect. Since p > 0.05, the study finds the interaction effect not to be 
significant. The study therefore, concludes that there was no significant interaction effect 
of gender and teaching approach on students’ mean interest ratings as measured on BIS. 
The null hypothesis of no significant interaction effect of gender and teaching approach 
on students’ mean interest ratings in biology was not rejected. Eta squared value of 0.006 
confirms that there was an interaction effect of only 0.6%. 
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4.3 Discussion of Findings 
 The study focused on effect of Mastery Learning Approach (MLA) on secondary 
school students’ achievement, content retention and interest in Genetics. The study 
examined how the use of MLA impacted on male and female students. The study also 
examined the interaction effect of gender and teaching approach on students’ 
achievement, retention of learnt content, as well as interest in the subject. The discussion 
of findings is presented under the following subheadings: 
4.3.1 Effect of Mastery Learning Approach (MLA) on Students’ Achievement in 
Genetics. 
 The findings of the study revealed that the students in the experimental group 
achieved much higher than those in the control group. This implies that the mastery 
learning approach improved students’ achievement in genetics more than students taught 
with the conventional approach.   
 This finding is in line with findings made by earlier researchers such as 
Wachanga, Ronoh, and Keraro (2013); Abakpa and Iji (2011); Adeyemo and Babajide 
(2014); Oluwatosin and Bello (2015); Wambugu and Changeiywo (2008); Mitee and 
Obaitan (2015); Achufusi and Mgbemena, (2012); Filgona, Filgona, and Sababa (2017); 
and Udo and Udofia (2014). These researchers found from their investigations that 
exposing students to mastery learning enhanced their achievement.  Wachanga, Ronoh, 
and Keraro (2013) found that students taught using MLA had significantly higher scores 
in Biology than those taught using conventional methods. Udo and Udofia (2014) 
concluded that MLA is an effective teaching approach, which Science teachers should be 
encouraged to use and should be implemented in all education programmes. 
Improvement in the achievement of students in the mastery learning approach 
could be attributed to the experiment’s conformity with Bloom’s (1984) theory in which 
he opines that mastery learning procedures are likely to enhance learning outcomes in 
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almost all subject areas especially in the sciences. This study which is primarily anchored 
on this theory did put to use its core components  such as specifying the objectives and 
content of instruction, setting the criteria accepted as mastery, dividing the material the 
students are to learn over a period of time into smaller units, administering formative 
tests during the teaching of each unit of learning, giving corrective instruction based on 
the identified areas of difficulties from the results of the formative test, and the re-
administering the test before the teacher moves to the next unit of learning. In contrast to 
mastery learning approach, conventional approach does not make provision for 
specification of cognitive objectives, division of course content into units, formative 
diagnostic evaluation, and remedial instruction.  
4.3.2 Effect of Mastery Learning Approach (MLA) on Students’ Retention of 
Learnt Content. 
This study found that students in the experimental group attained higher mean 
retention score than those in the control group. Students who were taught with mastery 
learning approach showed higher retention of learnt content compared to their 
counterparts who were taught using the conventional approach. Mkpa (2006) argues that 
knowledge retention is related to the way the concept is taught to the learners and the 
teaching method may be responsible to guide students in the process of learning. In this 
study, the topics taught were broken down into small discrete lessons that followed a 
logical progression with frequent and specific feedback by using diagnostic, formative 
tests, as well as regularly correcting mistakes students made along their learning path. 
This is corroborated by Clair (2004), who examined the means by which knowledge 
structures effect the recollection of experience. Clair found that these knowledge 
structures grow out of repeated experiences with common characteristics. This is 
entrenched in the practice of MLA as has been experimented in this study. The higher 
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mean retention score found in this current study can therefore be attributed to the 
exposure of students in the experimental group to MLA.   
The finding of this study is in agreement with Wachanga and Gamba (2004) who 
found that MLA has the unique quality of enabling retention of content by the student 
through supplementary instruction and corrective activities of small units of the subject 
matter. Filgona, Filgona, and Sababa (2017) investigated the effects of mastery learning 
strategy on senior secondary school students’ achievement and learning retention. The 
results showed that students in the Mastery Learning class demonstrated higher retention 
than the students in the Conventional class.  
The finding of this study also aligns with that of Narli (2011) who found that 
when compared to other types of instructions, conventional method have been shown to 
result in the lowest level of knowledge retention. Narli further found that when learning 
is measured immediately after instructional intervention, both lecturing and alternative 
teaching methods had similar effects. However, when learning is assessed some period 
after instruction, students who received alternative teaching usually outperform students 
who received only conventional teaching. 
 
4.3.3 Effect of Mastery Learning Approach (MLA) on Students’ Interest in 
Biology 
This study found that students in the experimental group showed higher interest in 
biology than those in the control group. The difference in mean interest ratings of 
students taught using MLA and students taught using the conventional approach was 
statistically significant. Thus teaching approach was a significant factor in terms of 
students’ interest in biology. This is similar to that of Achor, Imoko, and Ajai (2010), and 
Hussain and Ali (2012) who found that teaching approach has significant effect on 
students’ interest.  
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This also agrees with Obiekwe (2008) and Okoro (2011) who found that students’ 
interest is influenced by innovative teaching methods. MLA is one of such innovative 
approaches. In this study, students in the experimental group were taught using MLA. 
The situation where pre-determined goals were set by clearly stating lesson objectives at 
the start of each lesson, continuous feedback on formative tests were given to students, 
and teachers gave extra attention to weaker students by providing re-teaching and re-
mediation all contributed to triggering greater interest in the students towards the subject. 
Furthermore, students were inspired to believe they can all attain mastery. The higher 
retention scores of students in the experimental group can therefore be attributed to their 
exposure to mastery learning approach. 
4.3.4 Effect of Mastery Learning Approach (MLA) on Students’ Achievement, 
Retention and Interest based on Gender 
The findings of this study indicate that female students in the experimental group 
achieved higher mean achievement score than their male counterparts. However further 
analysis revealed that the difference in mean achievement scores between male and 
female students in the experimental group was not statistically significant. Thus, gender 
was not a significant factor in terms of students’ achievement when taught using MLA. 
The Eta squared value was 0.03 which confirms that there was only 3.0% variation 
between male and female students at post-test for the experimental group. Therefore 
mastery learning approach has been found effective in improving students’ achievement 
irrespective of their gender as both male and female students equally benefitted from the 
approach. The non significant difference in the mean achievement scores is an indication 
that MLA minimizes gender difference. 
The finding of this study is in agreement with those of some earlier researchers 
such as Abakpa and Iji (2011), whose investigation showed that MLA improved the 
104 
 
achievement scores of both male and female students; Wambugu and Changeiywo 
(2008), whose study found that gender had no significant influence on their students’ 
achievement when MLA is used; and, Achufusi and Mgbemena, (2012), whose data 
analysis revealed that the female students achieved slightly better than their male 
counterparts but the difference was not significant at p = 0.05. The studies by Agommuoh 
and Nzewi (2003); Ogunleye and Babajide (2011), lend credence to non-significant 
gender effect in science achievement.  
This finding however disagrees with the finding of Udo and Udofia (2014), who 
investigated the effectiveness of mastery learning approach in facilitating students’ 
achievement and found out that gender had a significant influence on the students' 
performance with the males significantly outperforming their female counterparts. Okeke 
(2007), and Nzewi (2010), also found that there is disparity in achievement among boys 
and girls. Nzewi (2010), and Njoku (2011), identified teaching method as one of the 
causes of sex-related differences in science performance. This variance in research 
findings may be attributed to various other intervening factors like socio-cultural context 
of the study area as well as the subject or topic under study. 
With respect to effect of MLA on retention due to gender, this study found that 
the mean retention score of females was greater than their male counterparts. This means 
that female students in the experimental group retained more of the genetics content 
taught than their male counterparts in the same group. Further analysis however, 
indicated that the difference in mean retention scores between male and female students 
in the experimental group was not statistically significant. Thus, gender was not a 
significant factor in terms of students’ retention of genetics content when taught using 
MLA. The analyzed evidence showed that both male and female students equally 
benefitted from the approach as regards retention of taught content. 
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This finding is similar to those of Filgona, Filgona, and Sababa (2017), as well as, 
Oluwatosin and Bello (2015) who all found no significant difference in mean retention 
scores based on gender and that MLA was effective in enhancing the retention of all 
students irrespective of their gender. 
This study has also revealed that female students in the experimental group 
showed higher interest in biology when compared with their male counterparts. Further 
analysis showed that the difference in mean interest rating scores of male and female 
students taught using MLA was not statistically significant. Thus gender was not a 
significant factor as students’ interest in biology when taught using MLA. This finding 
aligns with the finding made by Achor, Imoko, and Ajai (2010) that male and female 
students did not differ significantly in interest. It is concluded therefore that MLA is 
effective in promoting students’ interest in Biology irrespective of their gender. 
4.3.5 Interaction Effect of Gender and Teaching Approach on Students’ 
Achievement, Retention and Interest 
The findings of this study revealed that the interaction effect of gender and 
teaching approach on students’ achievement within the range of the data obtained from 
GAT in this study is not significant. This implies that even though female students 
achieved a higher mean score than the male students, they do not consistently achieve 
higher than their male counterparts. From the graph, it can be deduced that continuous 
use of the mastery learning approach will not only improve achievement for all learners, 
but also close the gap in achievement between genders. The study also found that there 
was no significant interaction effect of gender and teaching approach on students’ 
retention of taught content as measured by Post-postGAT. Even though male and female 
students in the control group showed no difference in retention, female students in the 
experimental group obtained a higher mean retention score than their male counterparts. 
Furthermore, this study found some interaction effect of gender and teaching approach on 
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students’ mean interest ratings as measured on BIS. Further analysis however, found this 
interaction not to be statistically significant, leading to the conclusion that there is no 
significant interaction effect of gender and teaching approach on students’ mean interest 
ratings. This implies that differences in interest by teaching approach cannot be attributed 
to gender.  
These findings are in concordance with those of Udo and Udofia (2014) as well as 
Tali (2017) who found no significant interaction effect of gender and strategy on 
students’ achievement. They also found no significant interaction effect of gender and 
teaching approach on students’ interest. This implies that gender and teaching approach 
did not combine to influence students’ achievement, retention or interest. 
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CHAPTER FIVE 
SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 
5.1 Introduction 
This chapter presents the summary, conclusion and recommendations. The 
chapter also contains the study’s limitations, suggestions for further studies and 
contributions to knowledge. 
5.2 Summary 
 This study investigated the effect of mastery learning approach on senior 
secondary II students’ achievement, retention and interest in genetics in Education Zone 
C of Benue State. The study further examined the effect of mastery learning approach on 
students’ achievement, retention and interest based on gender as well as the interaction 
effects of teaching approach and gender on students’ achievement, retention, and interest 
in genetics. Nine research questions guided the study, while nine hypotheses were 
formulated and tested at 0.05 level of significance. The study was anchored on five 
theories - Skinner’s operant conditioning theory (1984), Bloom’s theory of Mastery 
Learning (1968), Caroll’s theory on achievement (1962), Four-Phase Model of Interest 
Development (2006), and Ebbinghaus’ Forgetting Curve Theory (1913). Related 
literature on the concepts of mastery learning, achievement, retention, interest, as well as 
gender and academic achievement, retention and interest, were all reviewed. 
 The study adopted a quasi-experimental non-randomized pre-test post-test control 
group research design. Four intact classes from four selected schools were assigned to 
experimental and control conditions. The population of the study consisted of 4,474 SS 2 
students in the 96 government/grant-aided secondary schools in Education Zone C of 
Benue State, Nigeria. One hundred and forty-nine Senior Secondary II biology students 
drawn from intact classes in the four selected schools formed the sample for this study. 
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Multi-stage sampling technique was adopted for the study. Students in the experimental 
group were taught genetics using mastery learning approach (MLA), while students in the 
control group were taught using the conventional approach. Genetics Achievement Test 
(GAT) and Biology Interest Scale (BIS) were used for data collection. Data generated 
were analyzed using means and standard deviations to answer the research questions, 
while Analysis of Covariance (ANCOVA) was used to test the hypotheses at 0.05 level 
of significance. The findings reveal that: 
1. Students who were exposed to Mastery Learning Approach (MLA) attained 
significantly higher mean achievement scores in genetics than their counterparts 
who were exposed to the conventional learning approach. 
2. There was no significant difference in the mean achievement scores of male and 
female secondary school students taught biology using Mastery Learning 
Approach.  
3. Students who were exposed to Mastery Learning Approach (MLA) attained 
significantly higher mean retention scores in genetics compared with their 
counterparts who were taught biology using the conventional approach.  
4. There was no significant difference in the mean retention scores of male and 
female secondary school students taught biology using Mastery Learning 
Approach.  
5. Students who were exposed to Mastery Learning Approach (MLA) attained 
significantly higher mean interest ratings than their counterparts who were taught 
biology using the conventional approach.  
6. There was no significant difference in the mean interest ratings of male and 
female students taught biology using Mastery Learning Approach. 
7. There was no significant interaction effect of gender and teaching approach on 
students’ mean achievement in genetics.  
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8. There was no significant interaction effect of gender and teaching approach on 
students’ retention in genetics.  
9. There was no significant interaction effect of gender and teaching approach on 
students’ mean interest ratings in Biology.  
5.3 Conclusion 
Based on the results obtained in this study, it was concluded that using Mastery 
Learning Approach (MLA) enhanced students’ achievement, learning retention, and 
interest in biology. The findings of this study also proved that both male and female 
students benefitted from the approach which has the potential of improving their 
achievement, retention of learnt content, and interest in biology. Other research studies 
on mastery learning show significant positive effects in each of these areas. Continuous 
use of mastery learning approach will improve educational outcomes especially in 
Biology.  
School systems need to recognize that the conventional approach of teaching and 
learning are ineffective for many students. A very effective alternative is presented in the 
Mastery Learning Approach. Based on the findings of this study, the persistent low 
achievement and learning retention, as well as low interest in science need not continue 
indefinitely. There is hope that with MLA, the situation can be changed for the better. 
5.4 Recommendations 
 Based on the findings of this study, the following recommendations are made: 
1. Teachers should integrate mastery learning approach into the teaching and 
learning of various topics in Biology to improve students’ achievement, retention 
and interest in the subject generally. 
2. The Federal government through its ministries and agencies like the Federal 
Ministry of Education (FME) and the Nigerian Educational Research and 
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Development Council (NERDC) should commission research studies on the use 
of mastery learning approach in schools to pave way for its adoption considering 
its potential to improve students’ interest, achievement, and learning retention, to 
enhance scientific development of the nation. 
3. Curriculum developers and planners should adopt the mastery learning approach 
and create more time for the teaching of Biology since the usual allotted time is 
inadequate for the effective implementation of mastery learning approach in 
instructional delivery. 
4. Teachers should actively involve male and female students in learning activities 
to avoid gender stereotyping so as to help create equal educational opportunities 
for both male and female learners. 
5.5 Limitations 
 The following are the observed limitations of the study: 
(a) Because of its involving nature, the teachers who served as research assistants 
were initially reluctant in using the Mastery Learning Approach. However, after 
the training and further clarifications, they became excited about it.  
(b) The time required for the effective implementation of the mastery learning 
approach in instructional delivery is more than the time allowed within the school 
timetable so on several occasions, extra time had to be created beside the normal 
class period for re-teaching and remediation. 
5.6 Suggestions for Further Studies 
 The following suggestions were made for interested researchers to extend 
research investigation on the subject: 
1. Further studies could be conducted on mastery learning approach on students’ 
learning achievement in other aspects of Biology. 
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2. The study could be replicated in other states in Nigeria for a wider generalization 
of findings. 
3. Research on mastery learning approach could be carried out in other science 
subjects to ascertain the effects of MLA in those subject areas. 
4. A study on the perception of teacher and students towards the implementation 
mastery learning approach can be carried out. 
5.7 Contribution to Knowledge 
 The result of this study provides empirical evidence that mastery learning 
approach is more effective as an instructional approach than the conventional teaching 
approach as it enhances improvement in achievement, learning retention, and interest in 
learning. The study has provided empirical basis for maximizing classroom teaching and 
learning processes in genetics and biology in general through the use of mastery learning 
approach. In addition, this study provides evidence that mastery learning approach closes 
the gender gaps in achievement, knowledge retention and interest in genetics in particular 
and biology in general.  
There seem to be a scarcity of studies covering all these variables in the study 
area; this study could therefore be regarded as one of the first in the study area to 
demonstrate empirically that the approach can be used in enhancing students’ 
achievement, retention and interest especially in perceived difficult areas of biology. 
  
112 
 
REFERENCES 
Abakpa, B. O. & Iji, C.O. (2011). Effect of mastery learning approach on Senior  
Secondary School Students’ achievement in Geometry. Journal of Science 
Teachers’ Association of Nigeria. Retrieved October 12, 2017 from 
http://stanonline.org/ journal/pdf/JSTANAbakpa&Iji.pdf. 
 
Abimbola, I. O. (2008). Teachers’ perceptions of important and difficult biology  
contents.  Journal of Functional Education, 1 (1), 10-21.  
 
Achor, E. E., Imoko, B. I., & Ajai, J. T.,(2010). Sex differentials in students’  
achievement and interest in geometry using games and simulations technique. 
Necatibey Faculty of Education Electronic Journal of Science and Mathematics 
Education 4, (1), 1-10.  
 
Achor, E. E (2012). The use of traditional method and conceptual change approach to  
teaching waves.In R.M.O Samba & J.O Eriba (Eds.) Innovative approaches in 
teaching difficult science concepts (128-134). Makurdi: Destiny Ventures. 
 
Achufusi, N. N. & Mgbemena, C.O. (2012). The effect of using mastery learning  
approach on academic achievement of senior secondary school II physics 
students. Elixir Educational Technology. 51, (10735-10737). 
 
Adeyemo, S.A & Babajide, V.F.T (2014). Effects of mastery learning approach on  
students’ achievement in physics. International Journal of Scientific & 
Engineering Research, 5(2), Retrieved August 2, 2015 from http://www.ijser.org. 
 
Agboghoroma, T.E. (2014). Mastery learning approach on secondary students’ integrated 
Science achievement. British Journal of Education 2(7), 80-88, Retrieved October 
12, 2017 from www.eajournals.org. 
 
Agommuoh, P. C., & Nzewi, U. M. (2003). Effects of video taped instruction on  
secondary school students’ achievement in physics. Journal of the Science 
Teachers Association of Nigeria, 38(1), 88 – 93. 
 
Ahmed, M. A. (2008). Influence of personality factors on biology lecturers’ assessment  
of difficulty levels of genetics concepts in Nigerian colleges of education 
Unpublished doctoral thesis. University of Ilorin, Ilorin, Nigeria. 
 
Ahmed, M. A., & Abimbola, I. O. (2011). Influence of teaching experience and school  
location on biology teachers’ rating of the difficult levels of nutrition concepts in 
Ilorin, Nigeria. Journal of Science Technology and Mathematics Education, 7(2), 
52-61.  
 
Ali, A. (2006). Conducting research in education and sciences. Enugu: Tiah ventures. 
 
Amo, B. (2015). Effect of advance organizers on upper basic two students’ achievement  
and retention in mathematics in Gboko LGA, Benue State. Unpublished M.Ed 
Dissertation, University of Agriculture Makurdi. 
 
 
 
 
113 
 
Anidu, I.C. (2007), A comparative study of the effect of cooperative learning and concept  
mapping instructional strategies on secondary school students’ achievement, 
interest and retention in biology. Unpublished M.Sc (Ed) thesis, Enugu state 
university of science and technology (ESUT). 
 
Anikweze, C.M. (2000). Trends and challenges of science and technology education in  
the 21st century: Implications for teacher education. Journal of Education for 
National Development and Internal Co-operation, 4(1), 105-115. 
 
Apochi, M.A (2012). Using Vee Mapping strategy to teach an aspect of the concept of  
genetics. In R.M.O Samba & J.O Eriba (Eds.) Innovative approaches in teaching 
difficult science concepts (6 - 22). Makurdi: Destiny Ventures. 
 
Atadoga, M.M (2007). Effects of class, size on the performance of students in integrated  
science. Journal of the National Association of Science Humanities and 
Educational Research, 5 (2), 5-9. 
 
Benue State Teaching Service Board Statistical Unit (2017). Students’ Population.  
Unpublished raw data. 
 
Bloom, B.S. (1968). Learning for mastery. Evaluation Comment, 1(2), 1-5. 
 
Bloom, B.S. (1984). Taxonomy of educational objectives. Boston: Allyn and Bacon. 
 
Campbell, C. & Levin, B. (2009). Using data to support educational improvement.  
Educational Assessment, Evaluation and Accountability. 21, 47 – 65 
 
Caroll, J. B., (1989). The Carroll Model. Educational Researcher. 18(1), 26 – 31.  
Retrieved September 23, 2017 from www.journals.sagepub.com/ 
doi/10.3102/0013189x018001026. 
 
Chanham, S.S. (2006). Advance educational psychology. New Delhi: Vani educational  
books. 
 
Clair, S.W. (2004). Assessment of the long term effects of technology use in the  
Engineering classroom on learning and knowledge retention. Doctoral thesis, 
Georgia Institute of Technology, USA. 
 
David, D., & Sorrell, J. (2005). Mastery learning in public schools. Retrieved February 6,  
2015 from Valdosta State University website: http://www.valdosta.edu  
 
Ebbinghaus, H. (1913). Memory: A Contribution to Experimental Psychology.  
Psychology Classics. Retrieved March 4, 2019 from http://www.psychclassics. 
yorku.ca/Ebbinghaus/index/htm 
 
Egbo, J. (2005). Effects of concepts mapping method of instruction on student’s 
achievement and learn retention in chemistry. Unpublished M.Sc dissertation. 
Department of science and computer education, Enugu State University of 
Technology. 
 
Ekitde, G. A., & Edet, U. B. (2013).   Influence of learning styles and teaching strategies  
on students’ achievement in biology. Voice of Research, 1(4), 5-13 
114 
 
Elliott, S., & Travers, F. (2002). Educational Psychology: Effective teaching, effective  
learning. Retrieved September 23, 2017 from www.researchgate.net/publication. 
 
Emaikwu, S.O. (2012). Fundamentals of Educational Research Methods and Statistics. 
Kaduna: Deray Prints. 
 
Eze, A.E., & Egbo, J.J. (2007). Effect of concept mapping method of instruction on  
students’ achievement and retention in chemistry. Nigeria Journal of Functional 
Education, 5(1), 7-11. 
 
Federal Ministry of Education (2009). Senior secondary school curriculum: Biology for  
senior secondary school. Abuja: NERDC Press.   
 
Federal Republic of Nigeria (2013). National policy on education. Abuja: NERDC Press.  
 
Felder, R. D. (2002). Active-inductive- cooperative learning: An Instructional Model for  
Chemistry. Journal of Chemistry Education, 73, 832-836. 
 
Filgona, J. (2016). Effects of hands-on learning strategies on students’ achievement.  
2016, Germany: Lambert Academic Publishers, 1-165. 
 
Filgona, J., Filgona, J., & Sababa, L.K. (2017). Mastery learning strategy and learning  
retention: Effects on senior secondary school students’ achievement in physical 
geography in Ganye educational zone. Preprints2017. Retrieved October 23, 2017 
from www.10.20944/preprints.org. 
 
Finegold, D. N. (2015). Uses of Genetics. Retrieved October 20, 2016 from 
http://www.merckmanuals.com. 
  
Gentile J.M. (2003).Understanding mastery learning. Retrieved November 14, 2015 from 
www.gentile.com.   
 
Grant, L. & Spencer, R. (2003).The personalized system of instruction: review and  
applications to distance education". The International Review of Research in 
Open and Distributed Learning, 4(1). Retrieved August 3, 2015 from 
www.wikipedia.com. 
 
Guskey, T.R. (2010). Interventions that work: lessons of mastery learning. Educational  
Leadership, 68(2). Retrieved November 17, 2015 from 
www.ascdonlinestores.com.  
 
Gyuse, E.Y. (1990). Cognitive development of secondary school students in relation to  
the conceptual demands of their Chemistry curriculum. Unpublished PhD thesis, 
University of Jos, Nigeria. 
 
Hidi, S., & Renninger, K. A., (2006). The Four-Phase Model of interest development.  
Educational Psychologist, 41(2), 111 – 127. Retrieved May 23, 2018 from 
www.tandfonline.com/doi/abs/10.1207. 
 
Hornby, A. S. (2006). Oxford Advanced Learners Dictionary of Current English. Eight  
Edition. Italy: Oxford University Press. 
 
115 
 
Hussain, L., & Ali, U., (2012). Role of CAI on the interest and retention of students at  
secondary school level. Academic Research International, 13 (2). Retrieved May 
23, 2018 from www.savap.org.pk. 
 
Ibe, E. (2004). Effects of guided-inquiry and demonstration on science process skills  
acquisition among biology secondary school students. Unpublished M.Ed Thesis, 
Department of Science education, University of Nigeria, Nsukka. 
 
Ikpe, C.D. (2011). Effects of computer assisted instruction on students’ achievement in  
Junior Secondary School integrated science. M.Ed dissertation, Benue state 
University, Makurdi. 
 
Iweka, S. (2006). Effects of inquiry and laboratory approaches on teaching geometry on  
Students’ achievement and interest. Unpublished M.Ed. dissertation, University of 
Nigeria, Nsukka. 
 
Jensen, M. (2015). Personality traits, learning and academic achievements. Journal of  
Education and Learning, 4(4). 91 – 118. 
 
Kolawole, D.Q., (2007). A teachers’ handbook on creative activities. A handbook of  
Institute of Education, Ahmadu Bello University, Zaria. 
 
Kpolovie, P. J. (2010). Effects of information processing styles and types of learning on  
students’ learning. Nigerian Journal of Empirical Studies in Psychology and 
Education, 1(11), 6 – 16. 
 
Kpolovie, P. J., Joe A. I. & Okoto, T. (2014). Academic achievement prediction: Role of  
interest in learning and attitude towards school. International Journal of 
Humanities, Social Sciences and Education, 1(11), 73 – 100. 
 
Kundu, C.I., & Tuton, N.N. (2006). Educational psychology. New Delhi: Sterling  
Publishers. 
 
Lyle, G., & Robert, S. (2003). The personalized system of instruction: Review and  
applications to distance education. The International Review of Research in Open 
and Distributed Learning. 4. Retrieved August 3, 2015 from 
www.wikipedia.com. 
 
Madu, B. C. (2004). Effect of a constructivist- Based instructional model on students’  
conceptual change and retention in physics. Unpublished PhD Thesis. University 
of Nigeria, Nsukka. 
 
Mastery Learning Manual (1989). The Baltimore city plan for the implementation of  
mastery learning approach for public schools. Baltimore, USA.  
 
Mitee, T.L., & Obaitan, G.N (2015). Effect of mastery learning on senior secondary  
school students’ cognitive learning outcome in quantitative chemistry. Journal of 
Education and Practice 6(5), Retrieved August 2, 2015 from www.iiste.org 
 
Mkpa, M.A (2006). The effects of behavioural objectives on achievement and retention  
in history. Unpublished PhD thesis, University of Nigeria, Nsukka. 
 
116 
 
Motamedi, V., & Sumrall,W. J. (2000). Mastery learning and contemporary issues in  
education. Action in Teacher Education, 22(1), 32-42.  
 
Murre J.M.J., & Dros J. (2015). Replication and Analysis of Ebbinghaus’ Forgetting  
Curve. PLOS ONE 10(7). Retrieved from 
www.doi:10.1371/journal.pone.0120644 March 4, 2019.  
 
Narli, S. (2011). Is constructivist learning environment really effective on learning and  
long-term knowledge retention in mathematics? Example of the infinity concept. 
Educational Research and Reviews 6(1), 36-49. 
 
National Population Commission (2007). Abuja: NPC Press. 
 
Nbina, J. B. & Wagbara O. S. (2012) Relationship between some effective factors and  
students’ performance in secondary school Chemistry in River State, Nigeria. 
Journal of Africa Contemporary Research 7(1) 19-24. 
 
Ngesa, F.U. (2002). Impact of experiential and mastery learning programmes on  
Academic achievement in secondary school agriculture. Unpublished PhD Thesis, 
Egerton University, Kenya. 
 
Njoku, C. (2011). Collaborative learning: an innovative teaching method for social  
studies instruction. Nigerian Journal of Social Studies and Civic Education, 1(1). 
Retrieved June 30, 2018 from www.soscean.org/index.php/all-issues. 
 
Nnaka, C. V. (2008). Response of science teachers to gender issues in the teaching of  
science subjects. Focus on research, reproductive health education and gender 
sensitive classrooms. Ibadan, Nigeria: STAN Gender and STM Education Series, 
2, 95-100. 
 
Nneji, S. O. (2015). Effect of computer games on students’ retention in mathematics:  
imperatives for improving the quality of secondary education in Nigeria. Journal 
of Science and Computer Education, 3(3), 205 – 212. 
 
Nzewi, U. M. (2010). It’s all in the brain of gender and achievement in science and  
technology education. 51st inaugural lecture of the University of Nigeria, Nsukka.  
 
Obiekwe, C. (2008). Effect of constructivist’s instructional approach on students’  
achievement and interest in basic ecological concepts in biology. Unpublished 
M.ed Thesis, University of Nigeria, Nsukka. 
 
Obodo, G.C (2006). The differential effects of three teaching models on performance of  
Junior secondary school students on some algebraic concepts. Unpublished Phd 
thesis, University of Nigeria, Nsukka. 
 
Ogbeba, J.A (2012). Teaching of structure and function of chromosomes using inquiry  
strategy. In R.M.O Samba & J.O Eriba (Eds.) Innovative approaches in teaching 
difficult science concepts (45 - 50). Makurdi: Destiny Ventures. 
 
Ogunleye, B. O. & Babajide, V. F. T. (2011). Commitment to science and gender as  
determinants of students’ achievement and practical skills in physics. Journal of 
the Science Teachers’ Association of Nigeria, 46(1), 125 – 135. 
117 
 
Okafor, L.O (2005). Analysis of classroom integration patterns in secondary Schools in  
Anambra State. Unpublished Ph.D Thesis, University of Nigeria, Nsukka. 
 
Okebukola, P.A (2005). The race against adolescence: STAN Memorial lecture series,  
17. Enhancing the Relevance of STAN to National Development. Lokoja; Japoni 
Publishers 
 
Okeke E.A.C. (2007). Making science education accessible to all. Inaugural lecture  
Series 23. University of Nigeria, Nsukka. 
 
Okeke E.A.C. (2008). Clarification and analysis of gender concepts: focus on research,  
reproductive health education and gender sensitive classrooms. STAN Gender and 
STM Education Series, 2.5-8. 
 
Okoro, A.U. (2011). Effect of interaction patterns on achievement and interest in biology  
among secondary school students in Enugu State Nigeria. Unpublished M.Ed. 
thesis, University of Nigeria, Nsukka. 
 
Olarewaju, R.R. (2012). Effects of cooperative learning strategy with models on  
academic achievement and retention of biology concepts among pre-national 
diploma students in Kaduna state. Unpublished PhD thesis, Ahmadu Bello 
University Zaria. 
 
Olayiwola, M.A (2007). Teaching difficult concepts in chemistry effectively: The  
teachers’ requirements. STAN Chemistry panel series. Kano: Abiyoye dynamic 
printers. 
 
Oludipe, D. (2012). Gender difference in Nigerian Junior Secondary students’ academic  
achievement in Basic Science. Journal of Educational and Social Research, 2(1). 
93 – 101. Retrieved June 30, 2018 from www.researchgate.net/publication. 
 
Oluwatosin, O. B., & Bello, T. O. (2015). Comparative effect of mastery learning and  
mind mapping approaches in improving secondary school students’ learning 
outcomes in physics. Science Journal of Education. 3(4), 78-84. 
 
Omale, M.O. (2012). Influence of teacher variable on secondary school Biology students’  
Performance in Ankpa Local Government Area of Kogi state. Unpublished M.Ed. 
Dissertation, Benue State University, Makurdi. 
 
Onimisi, J.A. (2006). Impact of type of teacher training on students’ achievement and  
attitude towards integrated science. Unpublished Ph.D. thesis, University of 
Nigeria, Nsukka. 
 
Onwu, D. (2007). A comparison of computer assisted-instruction and traditional method  
of teaching basic statistics. Journal of Statistics Education, 16(1), 112-119.  
 
Onyegebu, N. (2008). Gender and reproductive health: The what, the how and the why.  
Focus on Research, Reproductive Health Education and Gender Sensitive 
Classrooms. STAN Gender and STM Education Series, 2.17-28. 
 
 
 
118 
 
Otor, E.E. (2012). Effectiveness of concept mapping teaching strategy on students’  
attitude and achievement in difficult concepts in chemistry. Unpublished PhD 
thesis, Benue State University, Makurdi. 
 
Paul, A.M. (2013). The power of interest. Retrieved November 8, 2017, from  
www.anniemurphypaul.com. 
 
Samba, R.M.O. (2012). The development and use of collaborative concept mapping  
instructional strategy in teaching science concepts. In R.M.O Samba & J.O Eriba 
(Eds.) Innovative approaches in teaching difficult science concepts (6 - 22). 
Makurdi: Destiny Ventures. 
 
Skinner, B. F. (1982). Skinner for the classroom: selected papers. Illinois USA: Research  
Press. Retrieved May 23, 2016 from www.goodreads.com/books. 
 
Tali, J. D. (2017). Effect of collaborative learning approach on upper basic two students’  
achievement and interest in geometry in Plateau state. Unpublished PhD thesis, 
Benue State University, Makurdi. 
 
Udo, M.E., & Udofia, T.M., (2014). Effects of mastery learning strategy on students’  
achievement in symbols, formulae and equations in chemistry. Journal of 
Educational Research and Reviews, 2(3), 28-35,  
 
Ugwu, A.U. (2007). Effect of analog model of instruction on students’ achievement and  
retention in biology. Unpublished M.Sc Ed. Dissertation, Department of science 
and computer education, ESUT, Enugu. 
 
Umar, A. A. (2011). Effects of biology practical activities on students’ process skill  
acquisition in Minna, Niger State, Nigeria. Journal of Science Technology and 
Mathematics Education, 7(2), 118–126.  
 
Wachanga, S.W., & Gamba, P.P (2004). Effects of mastery learning approach on  
secondary school students’ achievement in chemistry in Nakuru District Kenya: 
Egerton Journal of Humanities Social Sciences and Education, 5(2), 221-235. 
 
Wachanga, S.W., Ronoh, P.K., & Keraro, F.N. (2013).Effects of computer based  
mastery learning teaching approach on secondary school students’ achievement in 
biology in Bomet district, Kenya. International Journal of Social Science & 
Interdisciplinary Research, 2 (12), 78 – 92. 
 
Wambugu, P.W & Changeiywo, J.M (2008). Effects of mastery learning approach on  
Secondary school students’ physics achievement. Eurasia Journal of 
Mathematics, Science & Technology Education, 4(3), 293-302 
 
West African Examination Council (2016).WAEC State Committee Meetings Folder  
2016. Domiciled at Benue State Ministry of Education. 
 
Yu, C., (2011). 5 myths about mastery learning approach. Retrieved February 6, 2015 
from The Knewton blog at http://www.knewton.com/blog. 
  
119 
 
APPENDICES 
 
APPENDIX A 
 
Table 1: WAEC Statistics on Students’ Achievement in Biology for May/June 2006 – 
2015 WASSCE 
Year Number of 
Candidates 
No. of Credit 
Passes 
% Credit 
Passes 
No. of Non-
Credit Passes 
% Non-
Credit 
Passes 
2006 1,137,180 559,853 49.23 316,127 27.80 
2007 1,238,163 413,211 33.37 824,952 66.63 
2008 1,259,965 427,644 33.94 832,321 66.06 
2009 1,036,520 322,310 31.39 764,174 68.06 
2010 1,203,028 466,115 38.75 673,168 55.95 
2011 1,347,050 492,422 36.56 771,822 57.30 
2012 1,340,206 383,112 28.57 413,014 30.82 
2013 1,505,199 579,432 38.50 458,338 30.45 
2014 1,535,283 488,302 31.81 988,689 64.40 
2015 1,646,150 587,044 35.66 930,278 33.77 
Source: WAEC Statistics, Benue State Ministry of Education. 
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APPENDIX B 
 
LESSON PLANS FOR THE CONTROL GROUP 
 
LESSON 1 USING CONVENTIONAL APPROACH 
 
Class:   SS 2 
Subject:  Biology 
Number in Class:  40 
Sex:   Mixed 
Average Age: 17 years 
Number of Periods: Double 
Time:   80 minutes 
Specific Topic: Transmission and Expression of Characteristics in Organisms. 
Specific Objectives:  
By the end of the lesson, students should be able to: 
(1) Define heredity 
(2) Describe the transmission of characteristics in organisms. 
(3) Explain hereditary variations 
(4) State the characteristics that can be transmitted and how they are transmitted. 
(5) Explain how characteristics manifest from generation to generation. 
Instructional Materials: Charts, textbooks and board illustrations. 
Previous Knowledge: Students can state the function of chromosomes in the 
nucleus of a cell. 
Introduction: Teacher asks students to state the function of chromosomes in the nucleus 
of a cell and links students’ responses to the topic and write it on the board. 
Presentation 
Steps  Content to be taught Time  Teacher’s Activities Students’ Activities 
1 Definition of basic 
terminologies in 
genetics 
15 mins Defines basic terminologies 
in genetics. These include: 
genetics, heredity, genes, 
homologous chromosomes, 
allele, trait, genotype, 
phenotype, pure breed, etc. 
Students attempt to 
define some of the 
terms. 
2 How transmission of 
characters is done 
10 mins Describes how characters 
are transmitted in organism. 
Students listen 
attentively 
3 Hereditary variations  10 mins Explains hereditary 
variations. 
Students attempt to 
explain hereditary 
variations in 
organisms. 
4 Characteristics that 
can be transmitted 
10 mins States the characteristics 
that can be transmitted and 
how they are transmitted. 
 
5 How characters 
manifest from 
generation to 
generation 
10 mins Explains how characters 
manifest from generation to 
generation. 
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Evaluation:  
(a) Define heredity 
(b) Explain hereditary variations 
(c) State the characteristics that can be transmitted. 
(d) Describe the transmission of characteristics in organisms. 
(e) Explain how characteristics manifest from generation to generation 
Students respond to the questions as appropriate 
 
Summary: Teacher summarizes the lesson, responds to students’ questions, and writes short 
notes on the board. Students ask questions and copy short notes in their notebook. 
 
Assignment: 
The teacher writes out the assignment on the board for the students to copy:  
Define each of the under listed  terms and submit during the next lesson                          
(i) Haploid, (ii) Diploid,          (iii) Locus, (iv)  Recessive, (v) Dominant,                        
(vi) Homozygous,  (vii) Heterozygous. 
 
  
122 
 
LESSON 2 USING CONVENTIONAL APPROACH 
 
Class:   SS 2 
Subject:  Biology 
Number in Class:  40 Students 
Sex:   Mixed 
Average Age: 17 years 
Number of Periods: Double 
Time:   80 Minutes 
Specific Topic: Chromosomes: The Basis of Heredity 
Specific Objectives:  
At the end of the lesson, students should be able to: 
1) Describe the location and structure of chromosomes. 
2) Describe the role of chromosomes in the process of transmission of characters. 
3) Explain the process of replication of genes/DNA. 
4) Describe Mendel’s experiment. 
5) State the Mendelian laws. 
Instructional Materials: Charts, slides, microscope, textbook and board illustrations. 
Previous Knowledge: Students can define heredity.  
Introduction: Teacher asks students to define the term heredity, links students’ 
responses to the topic and write it on the board. 
Presentation 
Steps Content to be 
taught 
Time  Teacher’s Activities Students’ Activities 
1 Location and 
Structure of 
chromosomes 
15mins Describes the location and 
structure of chromosomes 
using charts and models. 
Students attempt to 
describe the structure of 
chromosome from charts 
and models they see. 
2 Chromosomes 
and transmission 
of characters 
10mins States the role of 
chromosomes in the 
process of transmission of 
characters. 
Students attempt to state 
the role of chromosomes 
in the transmission of 
characters. 
3 DNA replication 10mins Explains the process of 
replication of DNA. 
Students attempt to 
explain the process of 
DNA replication. 
 
 
4 
Applications of 
genetic 
engineering 
10mins Explains the concept and 
applications of genetic 
engineering. 
Students participate 
actively 
5 Mendel’s 
experiments and 
laws 
15mins Describes Mendel’s 
experiments and state 
Mendelian Laws 
 
 
Evaluation:  
(i) Describe the location and structure of chromosomes 
(ii) Describe the role of chromosomes in the process of transmission of characters. 
(iii) Explain the process of replication of genes/DNA. 
(iv) Describe Mendel’s experiment. 
(v) State the Mendelian laws. 
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Students respond to the questions as appropriate 
 
Summary: Teacher summarizes the lesson, responds to students’ questions, and writes short 
notes on the board. Students ask questions and copy short in their notebooks. 
 
Assignment: 
The teacher writes out the assignment on the board for the students to copy:  
Draw and label correctly the structure of a DNA molecule and submit by the next lesson. 
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LESSON 3 USING CONVENTIONAL APPROACH 
 
Class:   SS 2 
Subject:  Biology 
Number in Class:  40 Students 
Sex:   Mixed 
Average Age: 17 years 
Number of Periods: Double 
Time:     80 Minutes 
Specific Topic: Probability in Genetics 
Specific Objectives:  
At the end of the lesson, students should be able to: 
1) Explain probability in genetics. 
2) Explain test cross and back cross. 
3) Explain sex linkage in human beings. 
4) Explain the terms (a) cross fertilization (b) self-fertilization, out and 
inbreeding by Mendelian crosses. 
5) Describe the application of the principles of heredity in agriculture and 
medicine. 
Instructional Materials: Charts, coins, dice, model of DNA, textbooks and board 
illustrations. 
Previous Knowledge: Students can mention some examples of transmittable characters 
in animals. 
Introduction: Teacher asks students to mention three transmittable characters in animals, 
link their responses to the topic and write it on the board. 
Presentation 
Steps Content to be 
taught 
Time  Teacher’s Activities Students’ 
Activities 
1 Probability in 
genetics 
10 mins Explains the concept of 
probability in genetics using 
a coin and a die. 
Students attempt to 
recall probability 
in mathematics as 
they toss a coin 
and dice.  
2 Test cross and 
back cross 
15mins Describes test cross and 
back cross and illustrate test 
cross and back cross using 
genetic diagrams. 
Students attempt to 
test cross and back 
cross with 
illustrated 
examples. 
3 Sex determination 5mins Describes how sex is 
determined in human 
beings. 
Students listen 
attentively. 
4 Sex linkage 10mins Explains sex linkage in 
human beings. 
Students listen 
attentively and ask 
questions. 
5 Cross fertilization 
and self-
fertilization 
10mins Explains the terms  
(a) cross fertilization (b) 
self-fertilization, (c) out-
Students listen 
attentively and ask 
questions. 
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breeding and in-breeding. 
6 Applications of the 
principles of 
heredity in 
agriculture and 
medicine. 
10mins Explains the applications of 
the principles of heredity in: 
(i) Agriculture     (ii) 
Medicine. 
Students listen 
attentively and ask 
questions. 
 
Evaluation:  
1. Explain the terms (a) cross fertilization (b) self-fertilization, (c) out-breeding and (d) in-
breeding. 
2. Give 2 examples of sex-linked characters. 
3. In what 3 ways can genetics be applied in Medicine? 
4. Explain probability in genetics. 
5. Explain test cross and back cross. 
 
Summary: Teacher summarizes the lesson, responds to students’ questions, and writes 
short notes on the board. 
 
Assignment: The teacher writes out the assignment on the board for the students to copy:  
Read further and write short notes on  
1. Klenefelter’s syndrome 
2. Turner’s syndrome 
Students are to submit the assignment by the next lesson.   
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APPENDIX C 
 
LESSON PLANS FOR THE EXPERIMENTAL GROUP 
 
LESSON 1 USING MASTERY LEARNING APPROACH  
 
Class:   SS 2 
Subject:  Biology 
Number in Class:   40 Students 
Sex:   Mixed 
Average Age: 17 years 
Number of Periods: Double 
Time:   80 Minutes 
Specific Topic: Transmission and Expression of Characteristics in Organisms. 
Specific Objectives:  
At the end of the lesson, students should be able to attain mastery in: 
(1) Defining the term heredity 
(2) Describing the transmission of characteristics in organisms. 
(3) Explaining hereditary variations 
(4) Stating the characteristics that can be transmitted and how they are transmitted. 
(5) Explaining how characteristics manifest from generation to generation. 
Instructional Materials: Charts, textbooks and board illustrations. 
Previous Knowledge: Students can state the function of chromosomes in the 
nucleus of a cell. 
Introduction: Teacher asks students to state the function of chromosomes in the nucleus 
of a cell and link students’ responses to the topic and write it on the board. 
Teacher writes out the lesson objectives on the board and explains to the students what 
they are expected to achieve at the end of the lesson. 
Presentation 
Steps Content to be 
taught 
Time  Teacher’s Activities Students’ 
Activities 
Progressive 
Evaluation 
1 Basic 
terminologies 
in genetics 
15mins Guides students to 
define basic 
terminologies in 
genetics. These 
include: genetics, 
heredity, genes, 
homologous 
chromosomes, allele, 
trait, genotype, 
phenotype, pure 
breed, etc. 
Students 
attempt to 
define some of 
the terms with 
teacher’s 
guidance 
Define the 
terms: genes, 
genetics, allele, 
trait, genotype, 
phenotype 
2 Transmission of 
characters 
10mins Guides students to 
describe how 
characters are 
transmitted in 
organism. 
Students listen 
attentively 
Describe the 
process of 
transmission of 
characters in 
organisms 
3 Hereditary 
variations 
10mins Guides students to 
explain hereditary 
variations. 
Students 
attempt to 
explain 
hereditary 
What is meant 
by the term 
variations? 
Give 
127 
 
variations in 
organisms. 
examples. 
4 Characteristics 
that can be 
transmitted 
10mins Guides students to 
state the 
characteristics that 
can be transmitted 
and how they are 
transmitted. 
Students 
attempt to 
name 
transmittable 
characteristics. 
What specific 
characteristics 
can be 
transmitted 
from parents to 
offspring. 
5 How characters 
manifest from 
generation to 
generation 
10mins Guides students to 
explain how 
characters manifest 
from generation to 
generation using 
examples. 
Students 
attempt to 
describe how 
characters 
manifest from 
generation to 
generation. 
Describe how 
characters 
manifest from 
generation to 
generation. 
 
Summary: The teacher summarizes the lesson, responds to students’ questions, and writes 
short notes on the board. Students ask questions and copy short notes in their notebook. 
 
Formative Evaluation Test: The teacher gives a brief formative test matching the lesson 
objectives:  
(i) Define heredity 
(ii) Explain hereditary variations 
(iii) State the characteristics that can be transmitted. 
(iv) Describe the transmission of characteristics in organisms. 
(v) Explain how characteristics manifest from generation to generation 
Teacher guides students to exchange their scripts, mark and score each others’ scripts while 
teacher reads out correct answers. 
All students participate actively while teacher goes round to ensure the right thing is being 
done.  
 
Re-Teaching: 
The teacher retrieves marked scripts, goes through them, identifies areas of difficulty, 
provides feedback to the students, and during the agreed extra-time, re-teaches those aspects 
paying special attention to students with test scores below 70% (Non-mastery). 
Students who achieved mastery are encouraged to volunteer to help those who did not. 
 
Remediation: 
The teacher re-administers evaluation test to non-mastery students and scores them 
afterwards. Non-mastery students rewrite the evaluation test. The re-teaching and 
administration of test continues until 80% of students obtain a score of 70% and above. 
 
Assignment: 
The teacher writes out the assignment on the board for the students to copy:  
Define each of the underlisted terms and submit during the next lesson (i) Haploid (ii) 
Diploid (iii) Locus (iv) Recessive  (v) Dominant  (vi) Homozygous(vii) Heterozygous. 
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LESSON 2 USING MASTERY LEARNING APPROACH  
 
Class:   SS 2 
Subject:  Biology 
Number in Class:   40 Students 
Sex:   Mixed 
Average Age: 17 years 
Number of Periods: Double 
Time:   80 Minutes 
Specific Topic: Chromosomes: The Basis of Heredity 
Specific Objectives:  
At the end of the lesson, students should be able to: 
1) Describe the location and structure of chromosomes. 
2) Describe the role of chromosomes in the process of transmission of characters. 
3) Explain the process of replication of genes/DNA. 
4) Describe Mendel’s experiment. 
5) State the Mendelian laws. 
Instructional Materials: Charts, textbooks and board illustrations. 
Previous Knowledge: Students can define heredity.  
Introduction: Teacher asks students to define the term heredity, link students’ responses 
to the topic and write it on the board. 
Teacher writes out the lesson objectives on the board and explains to the students what 
they are expected to achieve at the end of the lesson. 
Presentation 
Steps 
Content to be 
taught 
Time  
Teacher’s 
Activity 
Students’ 
Activity 
Progressive 
Evaluation 
1 
Location and 
Structure of 
chromosomes 
15mins 
Guide students to 
describe the 
location and 
structure of 
chromosomes. 
Students attempt 
to describe the 
structure of 
chromosome 
from charts and 
models they see. 
Describe the 
location and 
structure of 
chromosomes 
as seen on the 
chart. 
2 
Chromosomes 
and 
transmission of 
characters 
10mins 
State the role of 
chromosomes in 
the process of 
transmission of 
characters. 
Students attempt 
to state the role 
of chromosomes 
in the 
transmission of 
characters. 
What role 
does 
chromosomes 
play in the 
transmission 
of characters? 
3 
DNA 
replication 
10mins Guide students to 
explain the 
process of 
replication of 
DNA. 
Students attempt 
to explain the 
process of DNA 
replication. 
Explain the 
process of 
DNA 
replication. 
4 
Applications 
of genetic 
engineering 
10mins Guide students to 
explain the 
concept and 
applications of 
genetic 
engineering. 
Students 
participate 
actively  
What is 
genetic 
engineering? 
its 
application. 
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5 
Mendel’s 
experiments 
and laws 
15mins Guide students to 
describe 
Mendel’s 
experiments and 
state Mendelian 
Laws 
Teacher engages 
students in 
describing 
Mendel’s 
experiments 
Describe 
Mendel’s 
work on 
Monohybrid 
and Dihybrid 
crossing. 
 
Summary: The teacher summarizes the lesson, responds to students’ questions, and 
writes short notes on the board. Students ask questions and copy short notes in their 
notebook. 
 
Formative Evaluation Test: 
The teacher gives a brief formative test matching the lesson objectives.  
(i) Describe the location and structure of chromosomes. 
(ii) Describe the role of chromosomes in the process of transmission of characters.  
(iii) Explain the process of replication of genes/DNA. 
(iv) Describe Mendel’s experiment. 
(v) State the Mendelian laws. 
Teacher guides students to exchange their scripts, mark and score each others’ scripts 
while teacher reads out correct answers. 
All students participate actively while teacher goes round to ensure the right thing is 
being done. 
 
Re-Teaching: 
The teacher retrieves marked scripts, goes through them, identifies areas of difficulty, 
provides feedback to students, and during the agreed extra-time re-teaches those aspects 
paying special attention to students with test scores below 70% (Non-mastery). 
Students who achieved mastery are encouraged to volunteer to help those who did not. 
Remediation: 
The teacher re-administers evaluation test to non-mastery students and scores them 
afterwards. Non-mastery students rewrite the evaluation test. The re-teaching and 
administration of test continues until 80% of students obtain a score of 70% and above. 
 
Assignment: The teacher writes out the assignment on the board for the students to copy:  
Draw and correctly label the structure of a DNA molecule and submit by the next lesson. 
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LESSON 3 USING MASTERY LEARNING APPROACH  
 
Class:   SS 2 
Subject:  Biology 
Number in Class:   40 Students 
Sex:   Mixed 
Average Age: 17 years 
Number of Periods: Double 
Time:   80 Minutes 
Specific Topic: Chromosomes: The Basis of Heredity 
Specific Objectives:  
At the end of the lesson, students should be able to: 
1) Explain probability in genetics. 
2) Explain test cross and back cross. 
3) Explain sex linkage in human beings. 
4) Explain the terms (a) cross fertilization (b) self-fertilization, out and 
inbreeding by Mendelian crosses. 
5) Describe the application of the principles of heredity in agriculture and 
medicine. 
Instructional Materials: Charts, coins, dice, model of DNA, textbooks and board 
illustrations. 
Previous Knowledge: Students can mention some examples of transmittable characters 
in animals. 
Introduction: Teacher asks students to mention three transmittable characters in animals, 
link their responses to the topic and write it on the board. 
Teacher writes out the lesson objectives on the board and explains to the students what 
they are expected to achieve at the end of the lesson. 
 
Presentation 
Steps 
Content to 
be taught 
Time  Teacher’s Activity 
Students’ 
Activity 
Progressive 
Evaluation 
1 
Probability 
in genetics 
10mins Guide students to 
discuss probability 
in genetics. 
Students attempt 
to recall 
probability in 
mathematics as 
they toss a coin 
and a die.  
Students 
attempt 
probability 
exercises. 
2 
Test cross 
and back 
cross 
15mins Guide students to: 
i. Describe test cross 
and back cross. 
ii. Illustrate test 
cross and back cross 
using genetic 
diagrams. 
Students attempt 
to explain test 
cross and back 
cross with 
illustrated 
examples. 
Explain the 
terms, back 
cross and test 
cross. 
3 
Sex 
determinatio
n 
5mins 
Guide students to 
describe how sex is 
determined in 
human beings. 
Students 
contribute to the 
discussion on 
sex 
determination 
How is sex 
determined in 
human 
offspring? 
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while telling the 
stories of their 
families. 
4 Sex linkage 
10mins Guide students to 
discuss sex linkage 
in human beings. 
Students listen 
attentively and 
ask or answer 
questions. 
State 5 
examples of sex 
linked 
characters in 
human beings. 
5 
Cross 
fertilization 
and self-
fertilization 
10mins Lead students to 
discuss the terms (a) 
cross fertilization (b) 
self-fertilization, (c) 
out-breeding and in-
breeding. 
Students actively 
participate in the 
discussion and 
answer 
questions. 
Discuss the 
terms cross and 
self 
fertilization. 
6 
Application
s of the 
principles of 
heredity in 
agriculture 
and 
medicine. 
10 mins Lead students to 
discuss the 
applications of the 
principles of 
heredity in: (i) 
Agriculture                 
(ii)     Medicine. 
Students actively 
participate in the 
discussion while 
giving examples. 
State with 
examples the 
applications the 
principles of 
heredity in 
agriculture and 
medicine. 
 
Summary:  
The teacher summarizes the lesson, responds to students’ questions, and writes short 
notes on the board. Students ask questions and copy short notes in their notebook. 
Formative Evaluation Test 
The teacher gives a brief formative test matching the lesson objectives.  
1. Explain the terms (a) cross fertilization (b) self-fertilization, (c) out-breeding and       
(d) in-breeding.                                            
2. Give 2 examples of sex-linked characters.                                            
3. In what 3 ways can genetics be applied in Medicine?                                            
4. Explain probability in genetics.                                            
5. Explain test cross and back cross.    
Teacher guides students to exchange their scripts, mark and score each others’ scripts 
while teacher reads out correct answers. 
All students participate actively while teacher goes round to ensure the right thing is 
being done. 
Re-Teaching: 
The teacher retrieves marked scripts, goes through them, identifies areas of difficulty, 
provides feedback to students,  and during the agreed extra-time re-teaches those aspects 
paying special attention to students with test scores below 70% (Non-mastery). 
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Students who achieved mastery are encouraged to volunteer to help those who did not. 
 
Remediation: 
The teacher re-administers evaluation test to non-mastery students and scores them 
afterwards. Non-mastery students rewrite the evaluation test. The re-teaching and 
administration of test continues until 80% of students obtain a score of 70% and above. 
 
Assignment: The teacher writes out the assignment on the board for the students to copy:  
Write short notes on (a) Klenefelter’s syndrome (b) Turner’s syndrome. 
Students are to submit the assignment by the next lesson. 
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APPENDIX D 
GENETICS ACHIEVEMENT TEST (GAT) 
Answer all questions. In each item, CIRCLE the option you feel is the most correct.  
1. A pair of genes that control a trait is referred to as: 
 (A) An Allele (B) Recessive pair (C) Dominant genes (D) A hybrid 
2. The function of chromosome is: 
 (A) Protein synthesis (B) Transmission of hereditary traits  
(C) Energy production (D) Excretion of metabolic waste 
3. The outward appearance of an organism is referred to as: 
 (A) Phenotype (B) Genotype       (C) Dominance  (D) Recessive 
4. The normal sex chromosomes are: 
 (A) XX and XY  (B) XXX and XYY (C) XY and XXY  (D) XX and XYY 
5. In Mendelian inheritance, discontinuous characters are controlled by the  
 (A) Centromeres (B) Alleles (C) Chromosomes (D) Chromatids 
6. Sex-linked genes are located on: 
 (A) X and Y chromosomes (B) Homologous Chromosomes  
(C) X chromosomes  (D) Y chromosomes 
7. The term genotype refers to: 
 (A) The sum total of genes inherited from both parents 
 (B) Physical characteristics of an organism 
 (C) Sudden change in the genes of an organism 
 (D) Chromosome number of an organism 
8. The alternatives of a gene are known as: 
 (A) Isomers (B) Crossovers  (C) Translocations (D) Alleles 
9. When Mendel crossed round seeds with wrinkled seeds of pea plant, what was the 
ratio of wrinkled seeds to round seeds in the F2 plants? 
 (A) 3 : 1 (B) 2 : 1 (C) 1 : 3 (D) 1 : 2 
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10. The hereditary material of the cell is: 
 (A) The RNA (B) The DNA (C) Protein (D) Carbohydrate 
11. The name given to a sudden change in a gene or chromosome that can be passed 
on to the offspring is:  
(A) Inheritance  (B) Linkage (C) Alleles (D) Mutation 
12. The genes affecting the same trait and are located at the same position on the 
homologous chromosomes are called: 
 (A) Autosomes  (B) Alleles (C) Loci (D) Chromatids  
13. How many phenotypes are there for the ABO blood group? 
 (A) 4 (B) 6 (C) 18 (D) 16 
14. The character that expresses itself in the presence of the contrasting character is: 
 (A) Hybrid (B) Allele (C) Recessive (D) Dominant 
15. The following are advantages of sexual reproduction except: 
(A) Formation of new species (B) Maintenance of diploid number of 
chromosomes (C) Production of desirable traits (D) Variation in individuals 
16. An example of sex-linked characters is: 
 (A) Ability to roll the tongue (B) Colour blindness 
 (C) Ability to grow long hair in females (D) Colour of the skin in humans 
 
17. The uniqueness of an individual in a population can be accounted for by: 
 (A) Evolution (B) Variation  (C) Adaptation  (D) Mutation 
18. Which of these is relevant during genetic counseling before marriage? 
 (A) A – B – O blood system (B) Reaction to phenylthiocarbamide 
 (C) Blood Rh factor (D) Phenotypic fitness 
 
19. A particular trait is said to breed true if: 
 (A) Only one characteristic is produced when crossed 
 (B) Two characteristics are produced when crossed 
 (C) It has only dominant genes 
 (D) It is heterozygous 
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20. A dilute solution of phenylthiocarbamide taste bitter to some people and tasteless 
to others. This is an example of: 
 (A) Taste bud variation           (B)  Discontinuous variation                          
(C) Morphological variation           (D) Continuous variation 
21. Paternity disputes can most accurately be resolved through the use of: 
 (A) DNA analysis  (B) Finger printing  (C) Tongue-rolling (D) Blood group 
22. A yellow maize is crossed with a white maize and the first filial generation 
produce yellow maize only. The white trait is said to exhibit: 
 (A) Dominance  (B) Recessiveness (C) Codominance  
(D) Incomplete dominance 
 
23. One advantage of variation in a sperm population is that individuals: 
 (A) Are easily recognized by mates  
(B) Are better adapted to changes    
(C) Easily reach their reproductive age  
(D) Who have favoured traits become dominant 
 
24. A woman with the ability to roll her tongue (Tt) marries a man who cannot roll 
his tongue (tt). What is the probability of each of their children being a tongue 
roller? 
 (A)100% (B) 75% (C) 50% (D) 25% 
25. What will be the genotypic ratio in the F1 generation if a dominant red flowered 
plant ‘RR’ is crossed with a recessive white flowered plant (rr)? 
 (A) 1 red : 1 white  (B) 2 red : 0 white  (C) 4 red : 1 white (D) 4 red : 0 white 
26. When   a plant with genotype Rr is crossed with another Rr, the phenotypic ratio 
of the offspring would be: 
 (A) 1 : 2 : 1 (B) 2 : 2 : 1 (C) 3 : 1 (D) 3 : 2 
27. In human beings, the albino trait is recessive and the normal skin colours 
dominant. Therefore the probability of parents that are heterozygous for albinism 
having an albino child is: 
 (A) ¼ (B) ½ (C) 1/3  (D) 
2/3 
28. If both parents are heterozygous for a trait, the probability that an offspring will 
be recessive for that trait is:  
(A) 3/4 (B) 1/2  (C) 1/4  (D) 1 
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29. A man who is heterozygous for haemophilia marries a woman who is double 
recessive for haemophilia. What percentage of their offsprings would have the 
disease?   
(A) 0% (B) 25% (C) 50% (D) 75% 
30. A dairy farmer allowed only his best milk producing cows to mate. In succeeding 
generations of cows, milk production increased. This outcome is an example of: 
 (A) Artificial selection  (B) Natural selection   
(C) Competition   (D) Cross fertilization 
31. If four children are born from hardworking parents, how many of them must be 
lazy? 
 (A) None (B) 1 (C) 2 (D) All 
32. The genotypic ratio of 1:2:1 in the offspring of  hybrid cross illustrates the law of 
 (A) Use and disuse (B) Dominance (C) Segregation (D) Linkage 
33. Which of the following is the best explanation for a child who is phenotypically 
short and born of two tall parents? 
 (A) The father possesses a gene for shortness 
 (B) The mother possesses a gene for shortness 
 (C) Nature makes the child short 
 (D) Both parents possess genes for shortness 
34. Which of the following statements is true about fingerprint patterns? 
 (A) Consistent for lifetime (B) May be exactly the same for two individuals 
 (C) Permanent only at puberty  (D) Correlate with the individual’s 
blood group 
35. Pawpaw seeds collected from a tree with many desirable agronomic qualities did 
not give rise to plants of desirable characters as the parents because: 
(A) Seeds are not reliable for propagating plants 
(B) Uncontrolled out-crossing can introduce unwanted variability 
(C) Vegetative propagation is the best form of reproduction for all plants 
(D) Seeds were not physiologically mature at harvest 
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APPENDIX E 
MARKING SCHEME FOR GAT 
(Each correct answer scores 2 marks) 
 
1. A      32.  C 
2. B      33.  D 
3. A      34.  A 
4. A      35.  B 
5. C 
6. B 
7. B 
8. D 
9. D 
10. B 
11. D 
12. B 
13. A 
14. D 
15. D 
16. B 
17. B 
18. C 
19. A 
20. B 
21. A 
22. C 
23. D 
24. C 
25. D 
26. A 
27. C 
28. D 
29. D 
30. B 
31. A 
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APPENDIX F 
TABLE OF SPECIFICATION FOR GENETICS ACHIEVEMENT TEST (GAT) 
S/
N 
Genetics 
Content 
Knowled
ge 
Comprehens
ion 
Applicati
on 
Analys
is 
Synthe
sis 
Evaluati
on 
1 Transmissi
on and 
expression 
of 
characters 
6, 16,  1, 3, 7, 12, 
14,  
18, 32,   13,  20,  
2 Chromoso
mes – basis 
of heredity 
2, 4, 10,  8, 11,  17,  15,   23,  
3 Probability 
in Genetics 
  27, 31,  22, 28, 
29,  
24, 25, 
26,  
 
4 Genetic 
Engineerin
g 
5,  9, 34,  21, 30 33,   19, 35,  
 Total 6 items 9 items 7 items 5 
items 
4 items 4 items 
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APPENDIX G 
STUDENTS’ GAT SCORES FROM TRIAL TESTING (out of 100 marks) 
1. 44 
2. 40 
3. 40 
4. 38 
5. 36 
6. 35 
7. 35 
8. 35 
9. 34 
10. 33 
11. 33 
12. 32 
13. 30 
14. 28 
15. 27 
16. 27 
17. 27 
18. 25 
19. 25 
20. 25 
21. 25 
22. 25 
23. 25 
24. 25 
25. 25 
26. 22 
27. 22 
28. 20 
29. 20 
30. 20 
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APPENDIX H 
COMPUTATION OF TOTAL TEST VARIANCE 
Class 
Interval 
F X Fx x- x (x-x)2 f(x-x)2 
16 – 20 3 18 54 -10.33 106.7 320.10 
21 – 25 10 23 230 -5.33 28.41 284.10 
26 – 30 5 28 140 -0.33 0.11 0.55 
31 – 35 7 33 231 4.67 21.81 152.67 
36 – 40 4 38 152 9.67 93.51 374.04 
41 - -45 1 43 43 14.67 215.21 215.21 
Total 30  850   1346.67 
 
x = ∑fx 
      ∑f 
 
   = 850 
       30 
   =   28.33 
S2 = ∑f(x-x)2 
            ∑f 
   
=  1346.67 
             30 
 
=  44.89 
 
Key: f = frequency 
 x = mid-class value 
 x = mean 
 S2 = variance 
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APPENDIX  I 
COMPUTATION OF RELIABILITY COEFFICIENT OF GAT USING  
KUDER-RICHARDSON FORMULA 21 
K-R21: r = ( n/n - 1 ) * [ 1 - x ( n - x )/(n S
2 )] 
Where n = number of items in the test, 
 x = mean of the test scores 
 S2 = variance of the test scores 
r = (50/50-1) * [1-28.33(50-28.33)/(50*44.89)] 
  = (50/49) * [1-28.33(21.67)/(50*44.89)] 
    = (50/49) * [1-613.91/2244.50] 
    = (50/49) * [1-0.27] 
    = (50/49) * [0.73] 
    = 1.02(0.73) 
  = 0.74 
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APPENDIX J 
PSYCHOMETRIC ANALYSIS OF GAT ITEMS 
Item Difficulty 
Index 
Discrimination 
Index 
Distracter Index 
   A           B          C         D 
Decision 
1 0.42 0.69 -0.49 * -0.03 -0.12 Not Selected 
2 0.54 0.72 * -0.54 -0.24 -0.35 Selected 
3 0.43 0.70 * -0.30 -0.72 -0.56 Selected 
4 0.62 0.68 * -0.26 -0.44 -0.48 Selected 
5 0.24 0.81 0.58 * -0.11 -0.03 Not Selected 
6 0.42 0.73 * -0.21 -1.02 -0.60 Selected 
7 0.55 0.72 -0.21 -1.02 * -0.48 Selected 
8 0.59 0.69 -0.76 -0.55 * -0.22 Selected 
9 0.44 0.58 * -0.17 -0.33 -0.26 Selected 
10 0.52 0.62 -0.48 -0.27 -0.54 * Selected 
11 0.42 0.76 -0.86 -0.09 -0.35 * Selected 
12 0.51 0.75 -0.44 * -0.17 -0.63 Selected 
13 0.54 0.83 -0.08 -0.02 * -0.03 Not Selected 
14 0.43 0.69 -0.17 -0.11 -0.07 * Not Selected 
15 0.56 0.72 -0.39 -0.35 -0.62 * Selected 
16 0.62 0.59 -0.26 * -0.44 -0.48 Selected 
17 0.44 0.54 -0.21 -0.02 * -0.60 Not Selected 
18 0.59 0.60 * -0.76 -0.55 -0.22 Selected 
19 0.61 0.53 -0.17 -0.83 -0.26 * Selected 
20 0.58 0.58 -0.48 -0.27 -0.54 * Selected 
21 0.23 0.64 -0.06 * -0.09 -0.05 Not Selected 
22 0.37 0.71 -0.44 -0.17 * -0.03 Not Selected 
23 0.41 0.59 -0.78 * -0.52 -0.03 Selected 
24 0.55 0.48 -0.47 * -0.11 -0.57 Selected 
25 0.62 0.55 -0.39 * -0.35 -0.62 Selected 
26 0.40 0.61 * -0.23 -0.12 -0.61 Selected 
27 0.26 0.52 -0.05 * -0.04 -0.17 Not Selected 
28 0.50 0.56 -0.22 * -0.50 -0.40 Selected 
29 0.51 0.59 * -0.22 -0.47 -0.25 Selected 
30 0.69 0.54 -0.31 -0.39 * -0.48 Selected 
31 0.71 0.60 -0.24 -0.31 * -0.54 Selected 
32 0.28 0.53 * -0.14 -0.06 -0.08 Not Selected 
33 0.54 0.76 -0.74 -0.39 * -0.25 Selected 
34 0.60 0.75 -0.43 -0.78 -0.36 * Selected 
35 0.16 0.83 * -0.45 -0.17 -0.47 Not Selected 
36 0.40 0.69 -0.61 -0.25 -0.43 * Selected 
37 0.62 0.72 -0.78 -0.40 * -0.49 Selected 
38 0.35 0.68 -0.23 -0.04 -0.06 * Not Selected 
39 0.41 0.81 -0.45 -0.44 -0.37 * Selected 
40 0.29 0.73 -0.12 -0.15  * -0.20 Not Selected 
41 0.21 0.72 * -0.22 -0.17 -0.25 Not Selected 
42 0.38 0.69 -0.31 -0.39 -0.48 * Selected 
43 0.63 0.58 * -0.24 -0.31 -0.54 Selected 
44 0.63 0.62 -0.11 -0.06 -0.25 * Not Selected 
45 0.57 0.59 -0.43 * -0.78 -0.36 Selected 
46 0.61 0.48 * -0.45 -0.17 -0.47 Selected 
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47 0.35 0.55 * -0.49 -0.22 -0.48 Selected 
48 0.32 0.61 * -0.02 -0.01 -0.07 Not Selected 
49 0.40 0.52 -0.30 * -0.72 -0.56 Selected 
50 0.36 0.56 -0.26 -0.44 * -0.48 Selected 
 
The Item Difficulty Index is calculated using the formula  
U – L 
  N 
 
Where U = the number of candidates in the upper group who answer the question or item  
correctly. 
 L = the number of candidates in the lower group that answer the question or item  
correctly. 
 N = total number of candidates in both the upper and lower groups. 
 
The Discrimination Index of each test item is determined using the formula 
U – L   
½ (N) 
 
Where U, L and N retain their meanings as in Item Difficulty Index above. 
 
The Distracter Index is also calculated using the formula 
U – L   
½ (N) 
 
Where U = the number of candidates in the upper group selecting the particular distracter. 
 L = the number of candidates in the lower group selecting the particular distracter. 
 N = total number of candidates in both the upper and lower groups. 
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APPENDIX K 
BIOLOGY INTEREST SCALE (BIS) 
Name of School:………………………………………………………………………….. 
Class……………………………………                    Sex:………………………………. 
This Biology Interest Scale is designed to help students indicate the level of 
interest in biology and biology related activities. You are expected to indicate the degree 
of your interest in the questions by ticking (√) against the option most appropriate to your 
level of interest: SA = Strongly Agree; A = Agree; D = Disagree; SD = Strongly 
Disagree. 
Tick against: 
SA - If you would very much like to engage in the activity or take interest in the aspect 
A - If you would like to engage in the activity or take interest in the aspect 
D - If you would dislike to engage in the activity or take interest in the aspect. 
SD - If you would very much dislike to engage in the activity or take interest in the 
aspect. 
Please give honest answers to the statements below; there are no right or wrong answers. 
S/NO. ITEM SD D A SA 
1.  I like biology more than other subjects     
2.  I find biology to be a simple subject to study.     
3.  Biology is a very difficult subject for me.     
4.  I gain nothing from studying biology.     
5.  The concepts in Biology make the subject uninteresting 
to me. 
    
6.  I don‘t enjoy doing biology assignments.     
7.  I don‘t enjoy carrying out biology projects.     
8.  During biology lessons, I feel bored.     
9.  I enjoy answering questions in biology.     
10.  My biology teacher takes the time to explain biology 
concepts over and over until I understand. 
    
11.  My biology teachers are too strict in awarding marks 
thereby killing my interest in the subject. 
    
12.  My biology teachers rush over the topics to complete 
the bulky syllabus without my understanding. 
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13.  My biology teacher supervises my work regularly and 
helps me where I have difficulties. 
    
14.  I do not like biology because the tests and examinations 
are usually difficult. 
    
15.  I prefer studying biology alone than with my classmates     
16.  I like to choose a career in biology-related discipline 
like (nursing, medicine, pharmacy, micro biology). 
    
17.  I like teaching biology to others.     
18.  I dislike biology because I can hardly remember things I 
have been taught by the end of the term 
    
19.  The study of biology is beneficial and helps to improve 
my life. 
    
20.  I am interested in studying Biology.     
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APPENDIX L 
RELIABILITY ANALYSIS OF BIOLOGY INTEREST SCALE USING 
CRONBACH’S ALPHA 
 
C:\Users\HP\Documents\Omenka Int Reliability Data.sav 
 
Case Processing Summary 
  N % 
Cases Valid 30 100.0 
Excludeda 0 .0 
Total 30 100.0 
a. Listwise deletion based on all 
variables in the procedure. 
 
Reliability Statistics 
Cronbach's 
Alpha N of Items 
.863 18 
 
Item Statistics 
 
Mean 
Std. 
Deviation N 
var001 3.1000 .71197 30 
var002 2.7333 .58329 30 
var003 3.0000 .87099 30 
var004 3.2667 .98027 30 
var005 2.8667 .81931 30 
var006 2.5667 .97143 30 
var007 3.1333 .77608 30 
var008 2.9667 .76489 30 
var009 2.7667 .62606 30 
var010 2.5000 .86103 30 
var011 2.9000 .88474 30 
var012 2.5667 1.00630 30 
var013 3.1000 .95953 30 
var014 2.5667 .85836 30 
var015 3.2000 .80516 30 
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var016 2.7000 .83666 30 
var017 2.8667 1.04166 30 
var018 3.4667 .68145 30 
 
 
Item-Total Statistics 
 
Scale Mean if 
Item Deleted 
Scale 
Variance if 
Item Deleted 
Corrected 
Item-Total 
Correlation 
Cronbach's 
Alpha if Item 
Deleted 
var001 49.1667 61.523 .664 .849 
var002 49.5333 64.602 .480 .857 
var003 49.2667 62.133 .477 .856 
var004 49.0000 63.034 .350 .862 
var005 49.4000 61.007 .607 .850 
var006 49.7000 66.010 .158 .871 
var007 49.1333 60.464 .694 .847 
var008 49.3000 59.597 .784 .844 
var009 49.5000 64.052 .499 .856 
var010 49.7667 65.495 .230 .866 
var011 49.3667 61.275 .533 .853 
var012 49.7000 61.459 .442 .858 
var013 49.1667 58.075 .714 .844 
var014 49.7000 61.734 .517 .854 
var015 49.0667 63.513 .412 .858 
var016 49.5667 62.047 .508 .854 
var017 49.4000 63.903 .268 .867 
var018 48.8000 64.028 .454 .857 
 
Scale Statistics 
Mean Variance 
Std. 
Deviation N of Items 
52.2667 69.444 8.33329 18 
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APPENDIX M 
VALIDATORS’ REPORT FORMS 
 
VALIDATORS’ REPORT FORMS FOR GAT 
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VALIDATORS’ REPORT FORMS FOR BIS 
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APPENDIX N 
MASTERY LEARNING APPROACH TEACHERS’ TRAINING SCHEDULE 
DAY 1: 
- Introductions and Familiarization 
- Discussions on the objectives of the study 
- Introduction of the Mastery Learning Approach and what it entails 
- The principles and assumptions of Mastery Learning Approach 
- Key differences between Mastery Learning Approach and the Conventional 
Approach. 
DAY 2: 
- Implementation procedures of Mastery Learning Approach 
- How to handle challenges that may arise in MLA classroom practice 
- Practical demonstrations by researcher. 
- Role play by research assistants  
- Discussions on genetics content to be taught 
- Presentation of the prepared lesson plans 
DAY 3: 
- Discussions on the prepared lesson plans 
- Evaluation procedures 
- Key facts to remember in instructional delivery 
- Instructions on the administration of PreGAT, PreBIS, PostGAT, PostBIS, and 
Post-PostGAT (Retention test) 
- Timeline of the Experiment 
- Any other matters, questions and review. 
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APPENDIX O 
DETAILS OF STUDY SAMPLE 
 
 
    MALE FEMALE TOTAL 
EXPT G.S.S.S.O. 21 13 34 
W.H.S.O 26 12 38 
Total 47 25 72 
 
CONT G.S.S.I 27 10 37 
G.D.S.S.O 17 23 40 
Total 44 33 77 
TOTAL   91 58 149 
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APPENDIX P 
DATA ANALYSIS 
[DataSet0] C:\Program Files\SPSS Evaluation\Omenka Donald Field Data.sav 
 
Frequency Table 
 Method 
 
 
Frequenc
y Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid Mastery Learning 
Approach 
72 48.3 48.3 48.3 
Conventional 
Approach 
77 51.7 51.7 100.0 
Total 149 100.0 100.0  
 
 Gender 
 
 
Frequenc
y Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid Male 91 61.1 61.1 61.1 
Female 58 38.9 38.9 100.0 
Total 149 100.0 100.0  
 
 RQ 1: 
 
Method  PreGAT 
PostGA
T 
Mastery Learning 
Approach 
Mean 8.5139 57.8889 
N 72 72 
Std. 
Deviation 
2.27040 5.15549 
Conventional 
Approach 
Mean 8.5455 38.0519 
N 77 77 
Std. 
Deviation 
2.04261 6.29932 
Total Mean 8.5302 47.6376 
N 149 149 
Std. 
Deviation 
2.14840 
11.4916
0 
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RQ 2: 
 
Gender  PreGAT PostGAT 
Male Mean 8.6170 57.7447 
N 47 47 
Std. 
Deviation 
2.24144 5.33434 
Female Mean 8.3200 58.1600 
N 25 25 
Std. 
Deviation 
2.35797 4.89626 
Total Mean 8.5139 57.8889 
N 72 72 
Std. 
Deviation 
2.27040 5.15549 
 
 
RQ 3: 
 
Method  PreGAT 
Retentio
n 
Mastery Learning 
Approach 
Mean 8.5139 55.1667 
N 72 72 
Std. 
Deviation 
2.27040 5.91727 
Conventional 
Approach 
Mean 8.5455 31.2208 
N 77 77 
Std. 
Deviation 
2.04261 5.88625 
Total Mean 8.5302 42.7919 
N 149 149 
Std. 
Deviation 
2.14840 
13.3696
3 
 
 RQ 4: 
 
Gender  PreGAT Retention 
Male Mean 8.6170 54.3404 
N 47 47 
Std. 
Deviation 
2.24144 5.61549 
Female Mean 8.3200 56.7200 
N 25 25 
Std. 
Deviation 
2.35797 6.26844 
Total Mean 8.5139 55.1667 
N 72 72 
Std. 
Deviation 
2.27040 5.91727 
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 RQ 5:  
 
Method  PreBIS PostBIS 
Mastery Learning 
Approach 
Mean 2.3194 2.8333 
N 72 72 
Std. 
Deviation 
.25886 .24089 
Conventional 
Approach 
Mean 2.3253 2.4000 
N 77 77 
Std. 
Deviation 
.26353 .23648 
Total Mean 2.3225 2.6094 
N 149 149 
Std. 
Deviation 
.26042 .32212 
 
 
RQ 6:  
 
Gender  PreBIS PostBIS 
Male Mean 2.3734 2.8213 
N 47 47 
Std. 
Deviation 
.25385 .25490 
Female Mean 2.2180 2.8560 
N 25 25 
Std. 
Deviation 
.24147 .21521 
Total Mean 2.3194 2.8333 
N 72 72 
Std. 
Deviation 
.25886 .24089 
 
 
  
158 
 
Research Question 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
Method
Conventional ApproachMastery Learning Approach
E
s
ti
m
a
te
d
 M
a
rg
in
a
l 
M
e
a
n
s
60.00
55.00
50.00
45.00
40.00
35.00
Female
Male
Gender
Estimated Marginal Means of PostGAT
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Research Question 8 
 
 
Method
Conventional ApproachMastery Learning Approach
E
s
ti
m
a
te
d
 M
a
rg
in
a
l 
M
e
a
n
s
60.00
55.00
50.00
45.00
40.00
35.00
30.00
Female
Male
Gender
Estimated Marginal Means of Retention
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Research Question 9
    
  
Method
Conventional ApproachMastery Learning Approach
E
s
ti
m
a
te
d
 M
a
rg
in
a
l 
M
e
a
n
s
2.90
2.80
2.70
2.60
2.50
2.40
2.30
Female
Male
Gender
Estimated Marginal Means of PostBIS
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Ho 1 &7: Tests of Between-Subjects Effects 
 
Dependent Variable: PostGAT  
Source 
Type III 
Sum of 
Squares Df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected 
Model 
15128.323(
a) 
4 3782.081 123.326 .000 .774 
Intercept 16289.328 1 16289.328 531.161 .000 .787 
PreGAT 250.978 1 250.978 8.184 .005 .054 
Method 13554.126 1 13554.126 441.972 .000 .754 
Gender 161.295 1 161.295 5.259 .023 .035 
Method * 
Gender 
84.761 1 84.761 2.764 .099 .019 
Error 4416.106 144 30.667    
Total 357676.00
0 
149     
Corrected 
Total 
19544.430 148     
a  R Squared = .774 (Adjusted R Squared = .768) 
 
 
 Ho 2:Tests of Between-Subjects Effects 
 
Dependent Variable: PostGAT  
Source 
Type III 
Sum of 
Squares Df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected 
Model 
101.972(a) 2 50.986 1.971 .147 .054 
Intercept 13516.340 1 13516.340 522.440 .000 .883 
PreGAT 99.157 1 99.157 3.833 .054 .053 
Gender 5.286 1 5.286 .204 .653 .003 
Error 1785.139 69 25.872    
Total 243168.00
0 
72     
Corrected 
Total 
1887.111 71     
a  R Squared = .054 (Adjusted R Squared = .027) 
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Ho 3 &8:Tests of Between-Subjects Effects 
 
Dependent Variable: Retention  
Source 
Type III 
Sum of 
Squares Df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected 
Model 
21436.284(
a) 
4 5359.071 153.779 .000 .810 
Intercept 15888.420 1 15888.420 455.921 .000 .760 
PreGAT 8.417 1 8.417 .242 .624 .002 
Method 20675.455 1 20675.455 593.286 .000 .805 
Gender 56.121 1 56.121 1.610 .206 .011 
Method * 
Gender 
45.729 1 45.729 1.312 .254 .009 
Error 5018.267 144 34.849    
Total 299296.00
0 
149     
Corrected 
Total 
26454.550 148     
a  R Squared = .810 (Adjusted R Squared = .805) 
 
  
Ho 4:Tests of Between-Subjects Effects 
 
Dependent Variable: Retention 
Source 
Type III 
Sum of 
Squares Df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected 
Model 
97.161(a) 2 48.581 1.403 .253 .039 
Intercept 15053.177 1 15053.177 434.801 .000 .863 
PreGAT 4.755 1 4.755 .137 .712 .002 
Gender 89.438 1 89.438 2.583 .113 .036 
Error 2388.839 69 34.621    
Total 221608.00
0 
72     
Corrected 
Total 
2486.000 71     
a  R Squared = .039 (Adjusted R Squared = .011) 
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Ho 5& 9:Tests of Between-Subjects Effects 
 
Dependent Variable: PostBIS  
Source 
Type III 
Sum of 
Squares Df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected 
Model 
7.052(a) 4 1.763 30.567 .000 .459 
Intercept 11.143 1 11.143 193.197 .000 .573 
PreBIS .011 1 .011 .195 .660 .001 
Method 6.837 1 6.837 118.552 .000 .452 
Gender 4.20E-005 1 4.20E-005 .001 .979 .000 
Method * 
Gender 
.053 1 .053 .922 .339 .006 
Error 8.305 144 .058    
Total 1029.890 149     
Corrected 
Total 
15.357 148     
a  R Squared = .459 (Adjusted R Squared = .444) 
 
 
 Ho 6: Tests of Between-Subjects Effects 
 
Dependent Variable: PostBIS 
Source 
Type III 
Sum of 
Squares Df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Corrected 
Model 
.020(a) 2 .010 .171 .843 .005 
Intercept 6.720 1 6.720 113.097 .000 .621 
PreBIS .001 1 .001 .011 .916 .000 
Gender .016 1 .016 .271 .604 .004 
Error 4.100 69 .059    
Total 582.120 72     
Corrected 
Total 
4.120 71     
a  R Squared = .005 (Adjusted R Squared = -.024) 
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FIGURES 
Fig. 1: Comparison of normal curve for aptitude and achievement after uniform 
learning. 
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Fig. 2: Comparison of normal curve for aptitude and achievement after optimal 
learning. 
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Fig. 3 The Forgetting Curve 
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Fig. 4: Diagram showing Research Design 
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PRE-TEST (Genetics Achievement Test and Biology Interest Scale) 
TEACHING OF GENETICS 
USING MASTERY LEARNING 
APPROACH 
TEACHING OF GENETICS 
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APPROACH 
 
POST-TEST (Genetics Achievement Test and Biology Interest Scale) 
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treatment 
Immediately after 
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after post-
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Fig. 5: Diagrammatic flow of the experimental procedure 
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